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PREFACE 


Altiiou(ih this Sahoratory manual has been designed in the 
first instance for the student of chcmistiy sfiecialising in the 
leather industry, it will, it is hoped, also be of use to the works 
chemist. During the last few' j'ears tliere have been published 
in sych "journals as the Collegium, ^ounuH of the Society oj 
"LenJier i'rades Chemists and \.\\e yjoui ual of the American 
heather Chemists Association a large number of important 
papers dealing with Inekhods of chemical analysis as applied 
to the leather trade. .\s a consC([uence, existing text books 
on this subjeet are becoming .somewhat out of date. With 
this point in mind, the asithor has m;;de full use of the above 
publkati(vis, and referred to the iwjre important pa.wers con-, 
tained therein in the present work, la this conntiction it is 
hoped that the .list of references given at the' end of eaclr 
chapter will be of use to the student wishing to go further 
into any particular jxfint. 

The writer would here take the opportunity of imiweseing 
upon the mind of the student the necessity of constant 
reference to such journals as thfise mentioned above, as it is 
only by so doing can he expect to keep himself in touch with 
such progress as is continually being made, h'or the use of 
the reader in making notes relevant to such, a fev blank ' 
sheets have been left at the end of each chaptei'. 

In conclusion, the author wishes tc' express his best thank,'; 
to Mr. A. 15. Bradley for his assistance during the writing' of 
this book, while thanks are akso Sue to Messrs. A. llilger, ftd., 
for the loan of the block for Fig. 7 . 

’ A. If; 


London, S.W. 
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. Specific Gravity of Caustic Soda Solutions at 15“ C. 
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Specific Gravity of Sodidm Carbonate Solotions at 15° C. 
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Specific GiiAviiy of Ammonia Solutions at F. 


( 


(Ferguson) ^ 



( 

s.U. 

NH.t 

S <1. 

' Nllj- 

S.G. 

NHj. 

1’0000 

0*00 

■ 0-9556 

II iS 

0*9150 

23-52 

0*9982 

0*40 

0-9540 

l‘» *64 

0*9135 ' 

24-01 

0*9964 

o*8o 

0-9524 

12*10 

0 9121 

24-50 

0*9947 

1*21 

0*050^3 

12*56 

0*9106 

24-99 

0*9929 

1*62 

0*9492 

13*02 

0*9091 

25-48 

0*9912 

2^4 

• 0*9475 

13*49 

0*9076 

25-97 

0-9894 

2 46 

0*9459 

13-90 

0*9061 

26-40 

0*9870 

2*8S 

0*9444 

>4-43 

G .*9047 

26-95 

0-9859 

330 

0*9428 

14-90 

0*9032 ' 

27-44 

0*9842 

3‘73 

0 9412 

15-37 

0*9018 

27-93 

0*9825 

4* 16 

0-9396 

> 15-64 

0*9002 

28-42 

0*9807 

4'59 

0-93S0 

10-32 

0*8989 

28-91 

0*9790 

5*02 

0-9365 

lO So 

0*8974 

29-40 

0*9773 

5‘45 

0-9349 

17-28 

0*^960 

29-89 

0*9756 

5*88 

0-9333 

17-76 

0*8946 1 

30-36 

0*9739 

6-31 

0*9318 

18-24 

0*8931 i 

30-67 

0 9722 1 

6-74 

0*9302 

18-72 

0*8917 

31-36 

0*9705 

7-17 

0 0287 

19*20 

0-8903 1 

31-84 

0*9689 

7-61 

0*9272 

19*68 

0-SS89 

32-34 

0*9672 ^ 

8-05 

0*9256 

2(1* 16 

0-8875 , 

32-83 

o '9655 

8-49 

0*9241 

20*64 

0-8861 

33-32 

0-9639 

S -93 

0*9226 

21 * 12 

0-8847 

13 ' 6 l 

0*9622 

9 - 3 !i 

0*9211 

21 '60 

0-8833 

3A-30 

o-96o’5 

9 -Sr 

0*9195 

22*08 

0-8819 

34-79 

0-9589 

10-28 

0*9180 

22*56 

0-8805 

35-28 

0-9573 

io' 73 \ 

0*9165 

23*04 



- - 



-- — 

-- 








APPENDIX 


201 


‘VI 


SrECIVir GrAVITV of ToTVSSIUM I>H HKOM\Th S'll.UTIONS AC in 5' C. 
Jlycincrs and (icil.Kli) 


> 1. 

K Cr_0: 

i 

.0. 

K.('i.O 

S i , 

k ( 1 0 

"• <; IK Li.n 

i‘oo7 

1*0 

ro37 

i6'o 

» 

1 ’Oh^ 

• 

0*0 

1*005 

1 *015 

2*0 

I'OU 

6 0 

i '073 

lO'U 

1*102 14*0 

I *022 

.ro 

I ‘050 

c 0 

1 • 080 

1 1 -O 

rno 15*0 

1 'O^O 

A'O 

1 • 0 

1**087 

12*0 



VII 


SrK< iFn. Ginvin oi Soini'M Uilih 

{Sia.ilcjJ 


^ i; 

N . ^ i,n . 

111. ! N.I ti.'i 

I *007 

1 

I • l.tl' i 20 

I' 035 

5 

1-171 i 25 

i'07i 

10 

1 •20S JO 

1*105 

15 

I'245 35 


aVTh SoLMlf)\s 




<1^0 

40 

I'i 

45 

343 

5 *^ 


I 



INDEX 


A 

Acetic acid, examination of, 48 

-in lactic, 41 . ' 

--, specific gravity table, 

48 

Acetyl value, yy , 

Acid dyes, lyo 

-in leather, i'',0, 172 

-vglue, 90 

Acidity of bran drench, 50 

■-of chrome liquor, 55, 63 

Albumin, blood, 178 

-, egg, 178 

Alcohol figure, 11.5 
Alkali in soap, 78, 81 
Alkalinity of lime liquors, 26 

-of limed pelt, 35 

Almond oil, 8y 
Alum leather, 171 
Alumina, estimation of, 12 
Amines in lime liquors, 30 

-in timed pelt, 95 

Ammonia in lime liquors, 27 

-, 'specific gravity'ofj 200 

Ammonium chhride, examination, 

+9 

-sulphide test, 11 j 

Anhydride lactic, 42 
, Arabic gum, i8o 
Arsenic sulphide, 18 
Ash in egg yollf„74 
—— in lactic acid, 42 

--in leather, 161 

-in oil; 89' *■.’ 

-soluble in Ipather, 162 

■ • • B 

Bariuni in leathfir, 161 
Basic dyes, 190 


Ensicitv, 5 *j 

-curve, Co 

-examples, 58 

Ba/ime and Twaddle, comparisor 
table, 19s 
Bccchi lest, 101 
Beef tallow, 102 
Beeswax, 102 
Berkfeld candle, 130 
Bichromate solutions, S.G. of, 201 
Blood albumin, 178 
Boiling lest, 171/- 
Boric acid, est. of, 48, 73, 75 
Bran, composition of, 49 

-drench, 49 

i-acidity, 50 

-, examination of, 50 

Bromides, fatty acid, 96 
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I Carbon-di-oxide in wat r, 7 
1 Casein, t8o 

-method, r3S 
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—, acid v,alue, 90 
,asti»in, 89 

-, Hehner value, 95 

-, iodine value, 92 

-. nickel in, 89 

• -, oxidised acids in, 95 

-, saponifiealiou value, 90 

-, specific gravity, 87 

-, sul[ihonaled, 102 

■-. table of, 104 

of Olive oi' 89 ^ 

Organic matter in watei, 1 
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PRACTICAL 

LEATHER CHEMISTRY 


CHAPTER I 

WATER ANALYSIS 

• * 

TfiE following determinations are usually carried out when 
exantining a water for its suitability either for tanning or 
leather dyeing purgoses. *In order* to detect the pi-esencd of 
putrefactive organisms, whitlware, to say the least, very un¬ 
desirable in a water to be used in the tanning industi-y, a 
bacteriological examination should be made. Such methods 
are to Tee found in any reliable text-book on applied bac¬ 
teriology, for, as will be readily understood, this sfibject could • 
not be suitably dealt with in a brief chapter. * 

Total Dissolved Solids.—250 c.cs. to 500 c.cs. of thq filtered 
water, according to the amount of total solids suspected to 
be present, are carefully evaporated to dryness in a weighed 
platinum dish. The evaporation*is best condiTcted over a 
small rose flame until only a small volume of Crater is loft, 
and finally taken to complclc dryness on a water bath. The 
residue is then dried in a hot air oven .at 105 ’ C. for three 
hours, when it is cooled in a desiccator and weighed. P^om ^ 
the weight of total solids obtained, the quantity present in ^ 
100,000 parts of water is calculated. 

Loss on Ignition of Total Solid*.—The loss on ignition of 
the total solids gives an approximate indication of the afooiint 
of organic matter»picsent. • • 

The residue from the deteriijination of the total dissolved 
s»lid.s is carefully ignited over a . 9 mall ro.se flame until all 
organic matter has been driven off. This will tfc gaade 
evident by th& 3 isappear<nce of all black particles of 
carbonaceous i^atter. The basin is then allowed .to cool, 
when the residue is treated with a few drops of a solution of 
ammonium carbonate. This is necessary, ii» order to re¬ 
convert any MgO or CaO formed back* again into Hie 

I! 
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carbDna*^c. The basin is again gtntly ignited to drive pff the 
ex Jess of ammonium carbonate, and tnen cooled in 'the 
desiccator and weighed. The loss in weight- sustained by' 
this ignition can, for technical purposes,, be taken as repre¬ 
senting organic matter. 

According to Pcarman and Moor,’ the loss on ignition 6f 
a good water will seldom exceed 20 per cent. Of ’the total 
.solids. 

I^'cn.—The non-volatile .'■olids from the above determina¬ 
tion is treated with a few drops of pure'' HNOa (free from 
iron), warmed, diluted with distilled water, transferred to a 
100 C.C. Nessler tube and made up to the too c.c. mark with 
water. 2 c.cs. of a 5 per cent, solution of pota.ssium suljiho- 
cyanide is addea, when the presence of iron will be indicated 
by the formation of a blood-red coloration. 

Should more than a moderate colour be produced, it will 
be neccs.sary to dilute the 100 c.c. to 200 c.c. or more, so 
that 100 c.c. can be more accurately matched. Such dilution 
must be allowed for when 'calculating the result. The 
quantitj' present can be estimated .coloriinelrically by match¬ 
ing against a standard iron solution ^ 

To {Prepare the standard iron solution, 0'7 gin. of pure 
ferrous ammonium sulphate (this salt contains one-.seventh 
of its weight of iron) is dissolved in a few cubic centimetres 
of water, and the iron oxidi.sed to the ferric condition by 
warming with a few drops of IlNO.i. The solution is then 
made up to 1000 c.cs. in a graduated flask with distilled 
water. 1 c.^, of this solution = o'oooi gm. E’e. 

By noting the volume of this solution required to produce 
the same tint as that in the w'ater under examination, the 
amount of iron present can be calculated. 

’n order to obtain good results, the standard iron 
solution should be diluted to the 100 c.cs. mark on the 
Nessler tube before the 2 c.cs. of potassium sulphocyanide 
is added. Also, when judging the colours, the tubes should 
be held about an inch above a white surface, and the colour 
determined by looking down the tube. 

The following examples will illustrate the method of 
determination :— .» 

Example i.—500 c.cs. of the water evaporated, etc., and 
the residue dissolved in HNO:,’'and made up to lOO c.cs. in 
Nessler glass. On adding the potassium .'julphocyanide a 
deep red colour, too .deep for matching, w'as produced. 

50 c.cs. of the solution was further diluted to 100 c.cs. 
with water and T c.c. of potassium sulphocyanide added. 
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This .was then’ matched hgainsl the .standard inon‘solu¬ 
tion. 

Iron solution required =! 2'i c.cs. 

Now t c.c. standard iron splution = ooooi gm. Fe. 

. :.£•! c.cs. = (2-1 o-OQOi) gm. Fe. 

= 0 ’ 00 C 2 1 gm. I'c. 

Now the 50 c.cs. of solution taken for further* diluting 
corresponds to half of the original volume «f water (500 c.cs.) 
=*250 c.cs. * 

.’. 250 c.cs. water contain 0’(J002I gm. Fe. 

100,000 c.cs. water contain O’oSq gm. 

Example 2.—500 c.cs. water treated for iron determination 
by‘the above method. 

Iron solution required = O'S c.cs. 

Now I c.c. of iron solution = o'oooi gra. Fe. 

■.’. 0-8 c.c. „ • = (0-8 X O'oooi) gm. Fc. . 

• = o'ooot)8 gm. b'c. 

500 c.cs. water contaiti = o'oooos gm. Fe. 

100,000 c.cs. „ , = O’oio.gm. Fc. 

Temporjry Hardness.—The temporary hardness ^ue to 
the presence of dis.solvcd bi-carbonales of (ialciura and, 
magnesium, and is most conveniently estimated by Hehner’sl 
method. This consists in titrating the idkalinity produced 

by the bi-carbonates with ^ acid, using mcth}'l orange ‘as 
indicator. , 

CalljfCO.da + IIoSOj = CaSOi -- 2LU.. A 2H..U 
MgHi,(C 0.,)2 -f II2SO, = MgSOi + 2C62 + 2H2O 
Although actually due to bi-carbonates, the temporary 
hardness is always expressed in terms of CaCO;|. 

100 c.cs. of the w'ater is pipetted into a clean conjfal llask,, 
two drops of methyl orange solution added, and titrated with 
N , • 

-^HaSOi or HCl. To obtain greater accuracy, the *olitmc 

of acid required‘to change the indicator from yelfow to fed 
.should be determined by a blank experiment, using dflitillcd 
W4ter in place of the water under examination,'^itli two 
drops of the Jfl«/(^iiethj'l orange solution. This amount is 
deducted from -the total fobnd in the actual titration, the 
difference beings due to the temporary hardivfss in the volume 

N 

of water taken. Each cubjc centimetA of acid required 
= ( 5 ’oos gm. ofCaCOa, 0/ using 100 c.cs. o*f the water for*the 
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determination as already dfcscribe'd, eadh cubic centimetre of 
acid is equivalent ,to 5 parts of temporary hardness per 
1 bo,000 6f water. " 

Bennett^ recommends the followin'^ procedure when 
estimating the temporary hardness of very hard waters :— 

' N 

100 c.cs. of the water is titrated at the boil with -- acid, 

• .10 

using methyl red ,as indicator. • Boiling is necessary in order . 
to* expel 00-2. Another method, suggested by Winkler Vis 
to boil 100 c.cs. of the water with 1-2 ^ms. of pure boric 
acid, cool and. then titrate in the ordinary way with acid, 
using methyl orange as indicator. 

Alizarin is sometimes used as the indicator, with which, < 
it is said, ver)’ accurjte results can be obtained.’ A few 
drops of a 2 per cent, alizarin paste is added to 100 c.cs. of 

N . . 

the water. It is then titrated with acid until the vKolct 

' I * 10 

colour ttirns to yellow, when the water* is boiled and the 
titration continued until the yefiow colour is permanent. It 
is necessary in this case to make a blank experiment to 
allow for,the acid required to change indicator. . » 

Permanent Hardness.—The permanent hardness is due to 
•the dissolved sulphates ,of calcium and magnesium, and the 
method u.sually adopted for their estimation in works’ practice 
is that nitroduced by Pfeifer and Wartha. As a matter of 
convenience, the permanent hardness is also expressed in 

• terms of CaEO^, in the .same manner as the temporary. 
200 c.cs. of ttie water is boiled in a conical flask with exactly 

N N 

50 c.cs. of an equal mixture of j-NaOH and —NaaCOa 

untij^ the liquid is reduced to about two-thirds of the original 
'volume. The solution .should'be boiled gently and loss by 
'spirting’guarded against by placing a funnel in the neck of 
the flask. I 

'Dilring boiling, the following reactions take place :— 
MgSOi + 2NaOH = Mg(0H)2 +.Na2S04 
CaSOi “f" NagCOa ^ CaCOa -1- NaaSOa 
After bqiling, the liquid i‘s cooled, transferred to a 200 at. 
graduated flask and made up to the mark 5j:ith distilled water. 
After well shaking, it is filtered,* and 100 c.cs. of the filtrate 
(corresponding W lOO c.cs. of original water*and 25 c.cs. of 

N 

the mixed alkali sortition) titrated with —HCl or H2SO4, 

* , JO . 

usifig here methyl orange as indicjitor. Then the nunfber 
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of cubic centinretres ^>f acid req«rred in titrating J)acl{ tRe 
unused alkali subtracted from 25 c.cs., will give the volume 

N ■ / ■ • 

of — alkali used in decomposing the permanent hardness in 

100 c.cs. .of the water. Each.cubic .centimetre is equivalent 
fo 0'005 gm. of CaCO;), or, if the above details arc adhered 
to, 5'par’ts'of permanent hardness per 100,000 parts.of water. 

Sodium Carbonate.—This .can only be present in waters 
\»jiich are free from permanent«hardness, and in .such %at%rs 
the amount of afid required in titrating back the added 
alkali in the estimation of the permanent hardness as 
alrdady described, will exceed 25 c.cs. The excess over and 
above 25 c.cs. will correspond to the NaaCOa pre.sent in 
idb c.cs. of the water. .Each cubic^ cenPimetre of excess 
^cid'is equal to 00053 gm. of hfeiaCO;}, or 5’3 parts per 
100,000 of water. It must be remembered that if sdHiura 
carHbnatc is present, it wijl also have been previously titrated 
when estimating tkc temporary ha*rdncs.s, so that the amount 
of acid corresponding to tl*e Carbonate found must be allowed 
for in calculating the temporary hardnpss. 

Magnesia Hardness.—The hardness due to mag^icsium . 
salts will !iave already been determined, either in'the tem¬ 
porary or permanent hardness or both. It ma>* however, be 
determined separately by the following method :— 

100 c.cs. of the water is neutralisi'd with - ’acid (ihe 

10 • ^ 

amount found necessary in the estimation of the temporary, 
hardness), and boiled down to about 70 c cs. Jly this means 
all magnesium (and calcium) salts due to temporary hardness 
are converted into permanent hardness, and the magnesium 
can be precipitated by the addition of lime water in the form 
of magnesium hydrate, the calcium salts remaining unaffected* 

MgSOi -f Ca(OII)o = Mg(OH).j -f CaSOr 
MgCIi + Ca(OH)2 = Mg(OH)2 4 - CaCla 

After transferring the boiled water to a 200 c.c. mAsiflring 
flask, too c.cs. t)f freshly filtered lime water is added, and 
the whole heated to ioo'’C. cyr a water bath for quarter of 
afi hour, during which time the biouth of the flask Should 
be covered with^a wafeh glass so as to prevent‘access of 
atmospheric carbon-di-oxide to the lime water. In the mean¬ 
time, the actujl alkalinity of 50 c.c.s. of tlw same Ijme water 

N 

should be determined by titration witla acid, using phenol 
phthalein as indicator. 



6 


LEATHER CHEMISTRY 


AStcr„ quarter of an hour at ■100'’C. the.flask is qooled 
doM’n, and the contents made up to the mark with distilled 
water. The whole is well .shaken and allowed to. stand for 
a time, when too c.cs. of the clear supernateilt liquor is 

. . N 

pipetted out carefully an'J titrated with — acici, using phenol 

phthalein as indicator. This titration will, of course, corre¬ 
spond to 50 c.cs. of original water and 50 c.cs. of lime water. 

The fcading obtained, deducted from thci ^ acid value of 

to 

50 c.cs. of lime water,' will give the number of cubic centi¬ 
metres of acid corresponding to the lime water used up in 
precipitating the magnesia in 50 c.cs. of the water. From 
the reading obtained, tlire magnesia-per 100,000 parts of \va'ter 
can be calculated— 

' N 

I cc. acid = 0’002 gm. MgO. 

One of the several methods suggested by Jensen ^ for the 
volumetric estimation of magnesium in water is as follows :— 
Tlip total .solids from a known volume of the water is 
di-ssolvccl., in HCl, and the calcium salts prccipiUitell with 
ammonium oxalate and filtered off in the usual way. The 
filtrate is evaporated toudryness and ignited to decompose 
the ammonium .salts. The residue is dissolved in a small 
qujjntity'of dilute HCl, filtered .and rendered alkaline with 
ammonia. The magnesium is then precipitated as magnesium 
.ammonium arsenate by the addition of a slight excess of 
sodium arscitate solution. After standing overnight, the 
precijiitate is filtered off, washed with dilute ammonia and 
then 50 j)er cent, alcohol, until the washings are free from 
ammonia. The washed precipitate is dissolved in a known 
' N , 

.volume of HCl, and the excess of acid titrated back with 
10 

N 

j^Na^l^lOa, using methyl orange as indicator. 

* MgNHiAsOj + 2HCI = MgCla + NHjIIaAsOi 
. ‘ . . N . 

E«ch cubic centimetre-of acid used up corresponds U' 

0'C02'gm. MgO. To detect magnesium ofeloridc, which is a 
very undesirable constituent in boiler waters, Jlosshard and 
Burawzow ^ recoiflmend evaporating a known volume of water 
to dryness an^ extracting the residue with a mixture of 
^qual vollimes o^ drj/ alcohol and ether. This dissolves 
onlj' the M^Cla and CaCk.i. After, filtering, the solvent* is 
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evaporated off and the residue rij-dissolved in water. The 
Ca.O and Cl'are determined in this solution, and, afti?r c&lcu- 
’lating all the -CaO into CaCU, any remajping Cl is taken*as 
being present in the form oflVlgCl-i. 

Carbon-di-Oiqde.—According !o Winkler, free CO2 can be 
detected qualitatively as follows :—ii 5 drops of a i per cent, 
alcoholic 'solution of alizarin are added to too c.cs. of the 


ample. • 

^ Small quantities give a coppjr-rcd colour. 

Moderate quardiities give a reddish-yellow colour. 

Large quantities give a yellow coloyr. 

Quantitatively, COo may be determined by titrating 


N 

• lOQ C.CS. of the water with ^^Na;CC>|, u.sing phenol phthalein 

aq iiidicator. This titration depends u[)on the fact that 
sodium bi-carbonate, which is neutral to the indicator, is 
produced according to the re-,action— 


N.a..C(.Tj + -j- CO2 --= ^NallCOj 


The titration is continued jintil a fm.al pjnk colour is obtained. 

The aSditlbn of the * NauCO.) is marie verv sloivlt', one 
10 ' , 
drop at a time only, and with constant shaking. 

N 

I c.c. — NaaCOa = 0'002J gin. CO2 


Chlorides.—Chlorides are best determined ^oluraetrically 

. • N 

by means of a standard solution of silver nitmte, being 


a convenient strength. This is prepared by dissolving exactly 
.V3932 gms. of pure AgNOa in a little distilled water, and 
making the .solution up to 1 litre, i c.c. of this .sollltion' 
= o'oooyi gm. Cl or o'ooi 17 NaCI. 

too c.cs. of the water are measured into a conical flask 


and two drops of a 5 per cent, solution of pot.tssium ch|oinate 
added as indicator. The silver nitrate is carefylly adcjpd 
from a burette until the' solution turns a permaneyt red 
eolour. The volume of silver nitrate solution required ijiulti- 
plied by the factor given above, will give the amount of Cl 
or NaCl, as the case may be, in too c.cs. of the water," from 
which figure tjic quantity in 100,000 partj of water can be 
calculated. 

Sulphates.—Sulphates may be cstinftited directly by pre¬ 
cipitating as barium sulphate and weighing in that form. 
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' 250 c.cs. of the vvatci' is made acid by adding an excess 

ofjHCl, and then concentrated down by boiling to about 
70 c.cs. 10 C.CS. (sf a hot 5 per cent, solution of barium 
chloride is added and the liquid boiled for 5-10 minutes. The 
precipitate of BaS04 is filtered, washed with .boiling distilled 
water, and dried in the^ .steam oven. It is then ignited in ,a 
weighed crucible and weighed. 

RaS04 into SOa = 0 3433 

Ceneral Considerations.—For obvious n,>asons, water either 
for tanning or dyeing i)urposes .should be as free as possible 
from organic matter. Ji.spccially also when it is to be used 
for soaking raw goods, etc. In such cases, it is not the actual 
organic matter which produces bad effects, but the fact that 
waters, rich in organic matter, form a good nutridnt media 
for harmful and undesirable putrefactive organisms to develop. 

Waters with excessive temporary hardness should be 
avoided, as these if used, for wa.shing limed goods are liable 
to produce an effect on the pelt known as “ lime blast,” 
owing to the precipitation of CaCO., and MgCO.j on the pelt. 
The temporary hardi.css in water used for this purpose is 
gcncrkllv eliminated by softening with lime added* in the 
form of frfshly-made lime water. Waters containing an 
excessive quantity of NaaCOa also tend to cause “ lime blast,” 
and render the washing difficult. Bi-carbonates darken tan 
liquors, with the result that the leather produced in such 
hYiuor.k is dark in colour. Similar remarks apply to sodium 
carbonate, for a very complete account of the action of the 
mineral conaituents of water in the extraction of t.inning 
materials, the reader is referred to a paper by Nihoul,® who 
has carried out some very valuable work on this subject. 

From the dyer’s standpoint, it must be remembered also 
that temporary hardness causes the precipitation of the basic 
dyestufilt, which, as w'ell as resulting in a loss of dye, causes 
uneven dyeing of the leather. Water for this purpose can be 
neutralised with acetic acid. 

^ Chlorijies prevent the swelling of hide substance, but up 
to 6 parts per 100,000 of chlorides can be taken as a reasonable 
limit,' , ‘ 

Iron,, if present beyond the slightest trace, will produce a 
decided darkening in colour of tan liquors, Vttth the consequent 
darkening of the leather being tanned. 
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CHAPTER II 


ANALYSIS OF LiME 


, Lime to be used for depilatory purposes should be practically 
free from iron and contaip only smalj amounts of silica and 
calcium carbonate. When cxaminip',' a sample of lime the 
fo'llowing determinations arc made:— • 

Awailable Lime.—5 «ms. of the powdered sample is 
shaken with a conyenienf volume*(about 200 c.cs.) of a 10 
per cent, cane sugar solution 4 n a 500 c.c. graduated flask for 
half an hour, and the solution then made up to the 500 c.c. 
mark with distilled water. The whole is well shakon and 
filteretl through a rapid filter paper. 50 c.cs. of the clear * 
filtrate is pipetted into a clean conical flask and titrated with. 

N . ’ . , . • 

HCl, using phenol phthalcin as indicator. The reading 


obtained will give the number of cubic centimetres 01^ acid 
required to neutralise the free lime in 0'5 gm. if the original’ 


sample. 


I 


N 

5 


HCl = 00056 gm. CaO 


Insoluble Matter.—5 gmS.’ of the sample is dissolved 111 
HCl and the solution evaporated to dryness in a platinum* 
dish. The residue is ignited, gelitly at first to avoid spirting, 
and afterwards strongly, in order to decompose any tiilicTales 
and to render tlTe silica insoluble. After cooling, the resi«iue 
is dissolved in dilute HCl, boiled, diluted with hot distilled 
twater, and the solution filtered thrbugh an ashless filterpaper. 
Any Insoluble mjttcr is'well washed with water and* thp filter 
paper and residue dried in the steam oven. It is then ignited 
and weighed in a tared crucible. This will«give thq sand and 
insoluble matter in 5 gms. of the samp|c;. 

The filtrate and washings are cooled artel made up to 
500 c.cs. with water. 
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Iron and Alumina.—50 c.cs. of tho above solution (cor¬ 
responding to 0'5 gm. of the original sample) is transferred 
to a beaker and rendered alkaline with a slight excess of 
amtiionia. It is then boiled for 5-10 minutes, and the 
precipitate, consisting of iron and aluminium hydrates, is 
filtered off, washed with boiling distilled water, dried, ignited 
and weighed as Fe203 and AI2O3. In cases where a fairly 
large quantity of iron is present, it is advisable to detach the 
dried precipitate from the paper before ignition, as a part’al 
reduction of the Fe203 to Fe may take place. The filter 
paper is ignited first, and then the precipitate added, and the 
whole again ignited for a short time. The crucible and its 
contents are cooled in the desiccator and weighed. 

Total Lime.—The filtrate from the iron and alumina 
determination is heated to the boil and a further excess of 
ammonia added. The calcium is then precipitated by adding 
a boiling solution of ammonium oxalate as long as any pre¬ 
cipitate is formed. It is most essential that both solutions 
should be boiling at the time of mixing, otherwise the 
calcium oxalate will be somewhat difficult to filter. After 
boiling for 10 minutes, the calcium oxalate is filtered pff and 
washed thoroughly with boiling distilled water. rV'hole is 
then pierced through the apex of the filter paper and the 
precipitate washed into a clean flask. It is then dissolved 
in dilute sulphuric acid. The solution is warmed to 70° C., 
N 

anu titrated with — KMnOt until the pink colour of the 

10 ’ 

permanganate remains just permanent. 

Ca(COO )2 + II 2 SO 4 = CaS 04 -b (C 00 H )2 
5{C00H)2 -f 2KMn04 -b3H2S04 = K 2 SO 4 -f aMnSOi 

8H2O-b 10CO2 

N 

The .^KMn04 is prepared by dissolving 3'I58 gms. of 

the pure salt in water and making the solution up to 1000 c.cs. 
The sdlution should be standardised against either oxalic 
acid or fenous ammonium sulphate, and stored in a coloured 
glass bottle. 

I c.c. ^ KMn04 = 0'002S gm. CaO 

As an alternative to the volumetric method either of the 
following gravimetric methods may be used;— 

The washed and ‘dried calcium oxalate precipitate is 
Ignited in a tared trucible until the weight is constant. By 
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strong .ignition, the oxalate is converted first into c^bonatc 
and‘finally oxide, in'which form it is weighed. 

Willis* recommends the fpllowing pro(^;dure ^ 

The calcium oxalate precipitate is dried, ignited to CaCO., 
and cooleci dows- For each 0 3 *gm. of CaCO,, is added an 
cjtcess of 0'3 gm. of ammonium .sulphate, and the whole well 
mixed with’ a platinum wire. The crucible is theg gently 
J^ated to drive off the amrt\onia, etc., and the residue of 
^S0| cooled and weighed. 

CaSOi into CaO = O'^i i 

MagneBium.—The filtrate from the calcium determination 
ps evaporated to dryness, and the residue ignited to expel all 
ammonium salts. This should be‘carried out in the fume 
CKpboard. The residue is dis.solvecL in a little dilute 11 Cl, 
filtered if necessary, and rendered alkaline with ammdnia. 
If ait^f magnesium is precipitated at this stage it should be 
re-dissolved in dilute 1 ICl and the solution again made alta- 
line with ammonia. The nTagiicsium is then precipitated by 
the addition of an excess of sodium pht^iphalc solution. Fre- 
cipitatitjfljs made in the cold, and can be hastened by*vigo- 
rously stirring the solution with a glass rod. Touching the 
side of the beaker with the rod should be avoidetl as much as • 
possible, owing 'to the difficulty in d’daching any precipitate ‘ 
formed thereon. 

After standing overnight in the cold, the precipitete'is 
filtered off and wa.shcd with dilute (i per cent.) ammonia, and 
dried in the steam oven. The precipitate i., diitachcd from 
the paper, and the latter ignited in a weighed cruedde. The 
precipitate is then added and the wiiole strongly heated. 
This will convert the magnesium ammonium jihosphate into 
magnesium pyrophosphate, which is then cooled in the dasic- . 
cator and weighed. 

Mg2F.j07 into MgP = o'36o6 

Carbonates.—If a large amount of carbonate is present* it 
may be determinfid by tieating a known weight of the samjfle 
with acid and collecting and weighing the CO3 cvolVbd in 
neighed potash bulbs. As an alternative, u.se may be ffiadc 
of the Schrdtter apparatus. 

Loss on Ignition.—i gm. of the sample is ignited in a tared 
platinum crticiWe until the loss in weight i» constant. The 
loss in weight represents the sum of tl]p free and combined 
moisture together with CO^ from carbonates. “ For technical , 
purposes, this determination will often gitle information* as 
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iiscfnl ."s determining the COo direct; and is a more .simple 
determination than this latter. 

Sulphates.—loo'c.cs. of the original solution of the lime 
are heated to the boil, and a boiling solutioh of barium 
chloride containing a little ammonium ‘^hloride added. 
Barium sulphate is difficult to precipitate in a granular forhi, 
but if both solutions arc boiling this difficulty is obviated. 
The ammonium chloride also. a.ssists in this respect. The 
brarinm sulphate is filtered off and washed with boiling waffer, 
and dried in the steam oven. It is then igilited in a porcelain 
crucible and allowed'to cool. Two drops of strong HoSOj 
are added, and the crucible again ignited to drive off the 
CXC0.SS of acid, after which the I5aS04 is weighed, 

BaSOj into 50 ^ = 0'343 

The treatment with sulphuric acid is nccc.s.sary in order to 
rc-convert any barium sulphide formed by reduction bacij into 
the sulphate. 


KEFEKItNCK 

■ J. JnJ. F.ng. c/n-m., 1917, ji. I114. 
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CIlAI’InR III 

ANALYSIS OF IMODIUM AND ARSENIC SUL¬ 
PHIDES 

COMMKRCIAI, sodium sul;>liide is prepared for the market in 
two forms, viz.:— 

(i) Cry.stalline sodium sulphide, containing about 30 per 
cent, of Na^S, and 

{//) Concentrated or fusctl sodium sulpliide of approxi¬ 
mately 60-65 jjcr cent. Na.j.S. 

Of the various methods suggested for the determination 
of soluble sulphides, titration with tin ammoniacal solution of 
zinc .sulphate (as modified by Blockcy and Mchd')' appears 
to be the rr.ost convenient for the works’ chemist, and at the 
same time gives very satisfactory results. 

N 

The ammoniacal ZnSOj solution is prepared by dis¬ 
solving I4'35 gms. of pure ZnSO,. 7ILO in water and adding 
concentrated ammonia until the precipitate at first formed is 
just re-dissolved. 50 gms. of pure ammonium chloride is then 
added, and the whole made up to icoo c.cs. in a graduated 
flask. Each cubic centimetre of this solution corre.sponds to 
0’0039 gm. of Na.2S or 0'0I2 gm. of Na.2S . 9H0O. 

Method of Estimation.—10 gms. of the powdered sample, 
if cry.stalline, or 5 gms. if fused, are di.s,solvcd in water and 
the solution made up to icoo c.cs. 25 c.cs. are jiipetted out 
intb a' 200 cubic centimetre widc-moiith stoppered bottle and 
diluted with a little di.stilled water. 

‘ N . 

The — zinc solution as carefully run in from a burette, 

well shaking after each addition, until a drop withdrawn by 
means of a glass rod ceases to turn black a drop of a i per 
cent, nickel sulphate solution spotted on a white glazed tile. 
As long as any suljrhide remains unprccipitatcd the nickel 
,. sulphate will turn black, due to the formation of nickel 
suli)hide. From ihc volume of zinc solution required, - the 
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percentage of pure sodium "sulphide in the sample •caq be 
calculated. ' * • 

• A method- recently introduced by S^^ann ^ for the gsti- 
mation of sulphide in sulphide dyebaths could no doubt be 
applied to the gxamination of sulphide samples, and is in¬ 
cluded here for reference, ("the quantities given in the 
original paper are for liquors containing about 10, ozs. of 
sulphide per gallon.) 

^3 gms. of crystallised sodiuna sulphide or 2 gms. of.tht; 
concentrated variety is dissolved in 250 c.cs. of water and 
20 c.cs. of the solution measured into .1 150 c.c. flask. The 
flask" is fitted with a tap funnel and is connected up to a 
distillation apparatus, the receiver of which contains a known 

* N * . 

volume of — iodine solutioh acidified \vith a little acetic acid. 

To the distillation flask is added to-20 c.cs. of a 25 per (fent. 
ammonium chloride soluticgi contair^ing 5 per cent, ammoiiia. 
The ammonium sulphide formed is distilled over into the 
acidified iodine solution. Tht distillation is conducted for 
S minutes only, at the end of which .time the c.xccss of 
‘ N 

iodine iSTrtfated back with sodium thiosulphate solution, 
starch paste being used as the indicatpr. 

HaS + I2 = 2HI -4 S 
N 

Each cubic centimetre of iodine consumed = O'Oi2 gm. 

to ° 

of NaaS .9H2O. 

Free Alkali.—When sodium sulphide is dissolved in water, 
it is hydrolysed thus:— 

Na.S + II2O = NallS -k NaOH 

and both products can be titrated with a standard acid using , 
methyl orange as indicator. 

V N 

25 c.cs. of the solution, as made up for the ^nSOr 

titration (above), is pipetted into a conical flask, a few dro^s 

N * 

of^ methyl orange added, and fitraited with ^HCl. I< no 

free alkali is presept, this'acid reading will correspond to the 
zinc sulphate reading, provided, of course, that the same 
volume of sulpiiide solution is used for bodi titrations. If 
free alkali is present, as is frequently, the case with old 
samples, the acid reading will exceed the zinc sulphate read¬ 
ing, «nd the difference between the two will be the volume 
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' N . . 

of adid required to neutralise the free,alkali in the 25 c.cs.. 

of fhe solution, ^'or convenience, this alkalinity can be 
expressed in terms of sodium carbonate, although no doubt 
some of it is present as caustic alkali. 

I c.c. j^HCl = C '0053 gm. Na2C03 

, Arsenic Sulphide.—This substance, which in conjunctiw 
with lime is largely used for the unhairing of goat skins 
intended for glove leather, is best e.xamined by the method 
recommended by Proctor.^ 

0‘5 gm. of the sample is weighed into a beaker and dis¬ 
solved by boiling with .strong nitric acid. The solution is' 
diluted with water, rendered alkaline by the addition of an 
exc^iss of ammonia and iiltered if necessary. 

The arsenic is then precipitated in the form of magnesium 
ammonium arsenate by^ adding *“ magnesia mixture pre¬ 
pared as follows:— 

10 gm.s. of crystalline magnesium chloride is dis.solved in 
100 c.ps. of distilled water and 25 gms of ammonium chloride 
added, followed by 30 c.cs. of concentrated amm^r.T,,. This 
mixture is allowed to stand for two days before using, and 
filtered if necessary. 

Proctor recommends a different mixture to that given 
aljove. but this latter gives quite satisfactory results. The 
precipitate of magnesium ammonium arsenate, after standing 
overnight in the cold, is filtered off anil washed with ammonia 
water. It is then dried in the steam oven. When drj', the 
precipitate is detached from the paper as completely as 
possible and the paper ignited in a weighed porcelain crucible. 
The precipitate is then added and the crucible again ignited 
strongly in order to convert, the magnesium ammonium 
ansenato' into magnesium ])yroarsenate MgoAsoO?. P'rom the 
weight of pyroarsenate canjbc calculated the weight of arsenic. 

• t Mg2As207 into As = 0‘4287 

Of . Mg2As207 „ AsaSa = 06903 
or . Mg2As207 ,, AS2S3 = 07935 

Son-Volatile Impurities.—The non-volatile impurities, in 
commercial arsenic sulphides may -consist, of sandy matter, 
iron oxide, etc. 

I gin, of the cample is weighed into a crucjble and ignited 
over a strong flam^e in the fume cupboard. It must be 
emphasised that the fumes evolved are extremely poisonous, 

anti on this acebunt great care must be exercised. The 

. • 
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residue of non-volatile matter is cooled in the desiegator aftd 
weighed. It shouW be ignited for a further short per'ojJ in 
order to rnakc sure that all volatile matter has been-expelled. 
If this is the case, there will be no further loss on heating. 
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CHAPTER I\' 

THE ESTIMATION OF NITROGEN 

'The accurate deterininatioji of nitr»g(jii affords to the leather 
trades’ cSemist a valuable means controlling various pro- 
c<sses in leather manufacture, as well as determining, the 
amoujjit of hide substance in finished leather. The most con¬ 
venient method (or the tstimatioti of nitrogen in organic 
substances such as gelatino, leather, etc., is that devised by 
Kjeldahl. ^ 

This method is based tin the fact th’at when a nitrogenous 
substance -is heated with concentrated sulphuric trcid, the 
organic matter is oxidised, the nitrogen being cohverted into 
ammonia, which, in the presence of an excess of acid, forms 
ammonium sulphate. The ammonia is liberated^ by the 
addition of an excess of caustic soda, and distilled oviir iirto 
a known volume of standard acid. The excess of acid is 
.subsequently titrated back with standard alkali* The exact 
modus opcrandi can be best described by taking as an example 
the estimation of nitrogen in leather. 

2‘5 gms. of finely divided leather is weighed out into a 
Kjeldahl flask and 2o c.cs. of pure nitrogen free sulphuric jcid 
added. The mixture is heated over a small flame until the 
leather has dissolved, when it is heated more strongly tiver an 
ordinary bunsen flame for about jo minutes. This operation 
should be carried out in a fume cupboard with a good dmught. 
The liquid is then allowed to cool down somewhat ami 
10 gms. of pure potassium sujphate and a small crysrtal of 
pure copper sulphate added. The’potassium sulphate mises 
the temperature of the* boiling mixture, and th 5 cqpper 
sulphate acts as*an accelerator or oxygen carrier. The 
contents of the flask are now boiled until ,^11 carbpnaceous 
matter has been destroyed and the liquid assumes a blue 
colour. 

After being allowed to get quite cold,*the acid liquid is 
diluted with about 300 C.cs. of water and transferred to a 
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5CX? c.c. graduated flask and cooled undcr'the tap. It is then 
raad,c up to the ma^K and well shaken, 

100 c.c.s. of this solution arc pipetted into a round-bottomed 
distillation flask of about 75'o c.cs. capacity and diluted with 
200 c cs. of distilled water. 'A few glass beads (to prevent 
bumping) and a small piece of paraffin wax (to prevent 
undue frothing) arc added and the flask fitted to a distillation 
af.pijratus as shown in I'ig. i, 



^6 c.cs. of ^^IlgSOj is measured into a 300 c.c. conical 

flask diltited with a little di.stillcd v'ater and a few drops of 
methyl orange added as indicator. Thi 4 is to absorb the 
ammonia evolve,d, and care should be taken to see that the 
end of the condenser tube dips well below' the surface of 
the acid. 

■By means of the tap funnel, strong caustic soda solution is 
rup into the distillation flask until the copper, which is in 
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.solution, is precipitajed. (The copper thus incidentally, acts 
as ah indicator.) t • 

The alkaline liquid is boiled for 2D minutes," at ,thc 
end of which time all the ammonia will have distilled ovir 

N • 

into the - - acid. The flame is*thcn removed, the tap of the 
IP. • 

funnef opened, and the receiver removed. The condenser 
k'^e should be washed down wdth a little djstillcd water into 
the flask. The 05ce.ss of acid In the flask is then titnatSd 
N 

back with caustic soda. . 

. 10 

N 

. The number of c.cs. of NaOll required, subtracted 

10 . . 

’ ' N 

frtim 50, will give the volume «f - acid requii'cd to 


neutralise the ammonia produced from 0"5 gm. of leather. 

* • t 

N .• 

I c.c. acid = 0"0ai4.gm. N 


or 


= OO07S65 gm. hklc substance. 


Various'substances other than copper sulphate* can be 
used as accelerators, potassium permanganate being favoured 
by Hough.' This inve.stigator adds the permanganate to * 
the cool acid liquor after the leather has been thoroughly 
carbonised. lie points out that it is necessary to; fi) 
thoroughly carboni.se the leather ; (2) to make the addition 
of permanganate at the right moment; and .it) to heat 
strongly immediately after the operation. 

Mercury is also used as an accelerator, but is not recom¬ 
mended on account of the formation of mercury ammonium 
compounds which have to be decompo.sed before the ammania 
is distilled. This is done by adding sodium sulpjiide, or,, 
according to Sorensen,- by adding a little glucose, whereby 
the mercury is reduced to the mcfallic form. 

Bennett^ and Holmes have investigated the Kjtld'ahl 
method, using in their e.xpcrimcnts pure gelatiile. Th(!!r 
results show (using 0"25 gm. gelatine and 10 c.cs. of sulphuric 
aad) that the maximum amount of nitrogen is obtai|ied*only 
when an accelerator is used, and for this purpose they recom¬ 
mend K2SO4. Prolonged heating leads to loss of ammonia, 
and consequently low results. For 0"25 gwi; gelatine and 
10 c.cs. of H2SO4 the most reliable results were obtained by 
using 10 gms. of potassium sulphate and heating for 4-6 , 
houre. Veitch and Trcscft,* are of opinioi? that^the leather 
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should be digested for six hours in orde| to give concordant 
■ ‘ N 

results. . Instead oi^ using -- acid for the collection of the 

r 10 

ammonia, a saturated solution of boric acid may be used 
(Winkler).® 50-60 c.cs. of the saturated boric acid is ip- 
troduc'ed into the receiver and a few drops of. Congo red 
solution, added as indicator. After distillation, the ammonia 

N ^ 

collected is titrated direct with acid. Congo red gives a 

red colour with alkalies and a blue with acids. This 
modification can be recommended as giving good re.'ults, 
and has been used for several years by the author. 
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CHAPTER V 

ANALYSIS OF LIME LIQUORS 

The determination of the various constituents of a used If me 
liquor is a matter of considerable difficulty, owing to the 
highly complex nature of such liquors. A new lime liquor 
(unless it has been .sharpened by the addition of .sodium 
sulphide, carbonate, etc.) is. of course, merely a saturated 
solution of lime containing an cxcqss of lime in suspe>..-iion. 
As these liquors become old and “ mellow '-through continued 
use, there accumulates considc'.ablc iiuantitics of ammonia, 
dissolved hide substance and its degradation products, etc., 
resultiiig largely through bacterial and enzyme actiom 

One of the most useful pairers on the subject which have 
been publi.shcd within recent years is that by Bennett,' who 
goes very thoroughly into anal}’tic,al details. Many of the 
methods given below arc taken from this paper. 

ToUl Alkalinity,—Bennett suggests two methods for this 
determination, which includes alkalinity due to dis.solved lime, 
amino acids ,hnd their calcium salts, sulphides and .soda, if 
these two latter have been added. 

{i) Direct Methcd .—50 c.cs. of the filtered liquor is pipetted 
into a 200 c.c, graduated llask containing a warm solution of 
,6 gms. of boric acid on too c.cs. of water. The boric acid 
precipitates the peptone matters which are the cause of the 
uncertain end point if the liquor is titrated direct. The flask 
and its contents are kept on'the boiling water bath for a short 
time until the precipitate flocculates, and then cooled down 
un^er the “tap and made up to the mark with distilled water. 
(Care hiust be taken to .sec that the boric acid used for the 
experiment is neutral to methyl orange.) After well mixing,' 
the solutfon is filtered, for preferen'ee thrangh a Whatman 
No. 5 filter paper, and 40 c.cs. of the filtrate, corresponding to 

, • * N 

10 C.CS. of the original liquor, titrated with*—HCl, using 

..methyl orange as indicator. This titration gives a measure 
of the total alkalinity of 10 c.cs. of the liquor. 
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(2) ■Tndireei Methid^-io c.cs. of the filtered li^uo/ ib* 

pipetted into -a basin or flask conlainingfco c.cs. of.—HCl. 

' The mixture is diluted with a littje di.stilled water and boiled 
foi; about 3 mintites to expel any ILS. It is then cooled 

, N . . " N • 

down and the excess of — acid titrated back with NaOH, 
10 K» 

u''A;ing methyl orange as iiidic:rtor. The abevc methods give 
identical results. • • * 

The same author, in another communication,^ gives a 
method for determining the “mcllowne.ss ” of a lime liquor 
for control purpose.s. 25 c.cs. of the liquor is placed in a 

• N 

porcelain basin and phenol phthalein'ackied. j^ULl is slowly 

run in until the pink colour disappears. This gives aiiproxi- 
mateljj the alkalinity due to .strong bases. Methyl orange is 
now added, and thc,titratiofi continued until the indicator j«st 
turns red. This last titration j'cprcsents weak bases, such as 
amino compounds, etc., and, in regul.ir systems of liming, will 
be proportional to the amount of dissolved hide substance. 
This methati is of interest from the works’ control point of 
view, as, by determining this titration difference and the total 
nitrogen in a few liquors from the same system, a factor for , 
converting the former into the latter can be obtained. Some 
typical results quoted by Hcnnett to show this relatiortship :yc 
given below— 


•thyl oraiig* liii.itiuii 

I'oiilNH-bt Kj.bi.tl.i 

N 


.s above on 2<; c.cs. 

. to c rs. N.iOM 


4'10 

2*8 

0*68 

5'37 

3’5 

o‘6S 

iroo 

7 '45 

0 68 

1175 

805 

0*68 

13-50 

<ro 5 

0*67 


Sulphides will influence the above factor, but in ccjntrol 
work, the error will be a*constant. The method is useful for 
rough work, but, of course, does not aim at extreme accuracy. 

Ammonia.—Jhe most accurate method far estimating free 
ammonia in lime liquors is that devise^ by Thompson and 
Suzuki,^ which consists in dfstilling the ammonTainto standard 
acid in vacuo. 25 c.cs. of Jhe settled liquor fs pipetted into the 
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distilliri^ flask A (Fig. 2) fitted with a thermometer, and a 
lojg fine capillary tube for admitting a small current of air 
to prevent frothing, etc. The liquor is diluted to about 
200 c.cs. with distilled water, made slightly acid with dilute 
HCl, and then alkaline with an excess of magnesium oxide. 



The receiver (B) and the guard flask (C) each cont.ain a known 
, N , 

volume of ^^112804, and care is t.akcn to .see that the side 

tube of the flask C dips well below the surface of the acid 
in 15 . '1 

The apparatus is then exhausted by means of a pump 
connected to 1), and the contents of the di.stilling fla.sk distilled 
at a temperature of 40° C. for half an hour. During distillation, 
theguard flask C is kept cool by means of a stream of water 
..as shoiyn. After distillation, the excess of acid in flasks B 
and C is titrated back, using either methyl orange or carminic 
acid as indicator. 

The following example will show the method of calculating 
results:—' 


. 25 c.cs. of sell led liquor used. 

' B!a';k 1!. 

— acid added.20'oc.cs. 

N 

— NaOH used in titrating back i8'4 c.cs. 


^ acid used by NH3 


Flask C. 
2o’0 C.CS. 

170 c.cs. 

3'0 C.CS. 


.r6 c.cs. 




ANALYSIS OF LIME-LIQUORS 29 

■N • 

.•.‘Total ^ acid used = ±-G c.cs. 

10 / 

Now I c'.c. of acid • = 0'00i7 gm. of NHa 

.•.'4'6 c.cs. of acid f= (o'ooi/ X 4’6) gm. NH.i 
, = o'go7S2 gin. Nil;, 

25 c.cs. of liquor contain 0’00782 gm. Nil,, 

.ooc.es, ■ „ „ 0-03128 gin. Nil.,. 

Bennett points out that, in •distilling ammonia from limi' 
iqiior.s under ordiq^iry atmospheric pressure, it is necessary to 
fix a limit to the time of distillation. yh is is to avoid the 
iradual decomposition of the dissolved amino compounds 
with the production of further quantities of ammonia. The 
following method is recommended:-*- ^ 

100 c.Us. of the settled’lime liquor i.s measured into a 
distillation flask together with 20 t.cs. of a 10 per cent, 
solution of magne.sium sulphate and 75 c.cs. of water. ’ (The 
magndSum sulphate renders the solution weakly alkaline 
with Mg(0H)2.) The contents of the flask are now distilled 
into 50 c.cs. of a 3 per cent. soTution > if boric acid for exactly 
I! minutes, at the end of udiich time the’ammonia collected is 

N . * 

titrated direct with jqIIUI, using methyl orange as^indicator. 

N 

1 c.c. - acid =00017 gm. Nil,, 

. . . ^ 

Sulphides.—The sulphide [iresent in a lime li(.|uo» cifh 

N 

be estimated volumetrically by the ammoiiiaonl -^ZnSO, 

method as for ordinary sodium sulphide (see p, 16), using a 
known volume of the filtered or .settled liquor. The accurate 
estimation of sulphides in lime liquors ha.s been a matter of 
much controversy, and Bennett considers that the percentage 
error by the zinc sulphate me’thod is very great. Qn the 
other hand, Hayes'* favours the method as being quite suit¬ 
able for ordinary pur, oses. • 

It appears from some recent work by Wood and l.aw^' 
that sulphides art* formed in lime liquors during the liming 
of hides, etc., by the action of the Jime on the loosely combined 
sulphur in the hair. This is of interest, as it is t^ierdlore 
possible that sulplydes c^n be detected in liquors to which 
no sulphide has been added. 

Total Nitroggn.—50 or 100 c.cs. of the f¥t«red liquor is 
rendered acid with an excess of dilute nhrogen free HoSGi 
and evaporated to a small bulk in a Kjddahf flask. Ihe 

solutiion is then cooled down and 10 c.cs.* of concentrated 

• • 
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sulphuVic acitl added. Dige.stion is continued in the oi'dinary 
banner, using towrds the end of the operation 2-5 gms. of 
pota-ssium sulphate and a small cry.stal of copper sulphate. 
When completely clear, and of a blue colour, the flask is 
cooled down and the; contents diluted witfi distilled water. 
The .solution is transferred to a distillation apparatus, rendered 
alkaline with an excess of caustic soda solution and the 
ammonia distilled into 50 cc.s. of a saturated boric acid 
solution, as described on p. 24. The ammonia is then titrated 
as usual. 

I c.c. jQ^tcid =0'CX)i4gm. N 
or, , . = o'ooi7 gm. NH3 

The differentiation of the various nitrogenous compounds 
may be carried out by the method of Wood and Trotman.'' 

. A known volume of the cle,ir liquor is heated icith an 
c.xcess of a .saturated solution of zinc sulphate to precipitate 
the unchanged gelatine. The precipitate is fdtered off, washed 
with a little water aiid its nitrogen content determinated by 
the 'Kjcldahl method. Gelatine may be taken to contain 18 
per cent, q*" nitrogen. 

To the filtrate from the above precipitation is added a 
slight excess of bromine water to precipitate the peptones. 
This precipitate is fdtered off, washed, and the nitrogen 
cetermined. The quantity of nitrogen multiplied by the 
factor 5'42,will give the amount of peptone bodies present. 
Any nitrogen found in the filtrate represents amines and 
amino compounds. 

For precipitating peptones, Trotman and Hackford re¬ 
commend a solution of tannic acid. 

* Total Lime.—50 c.cs. of the clear liquor is evaporated to 
dryness in a platinum or porcelain basin, and ignited to 
destroy all organic matter. The residue is dissolved in dilute 
HCl and the solution bofled and filtered. The filtrate is 
rnadc alkaline with an excess of ammonia (filtered if necessary) 
and ,the "lime precipitated in the usual waji with ammonium 
oxalate, washed, dried, ignited and weighed as already de* 
scriDedi(see p. 12). * 

■Soda.— Proctor's Method .—50 c'.cs. of ithe clear liquor is 
evaporated to dryness, ignited to destroy organic matter, and 
the residue, \vlien cool, treated with a lijtle ammonium 
carbonate sohition.* This is necessary, in order to convert all 
lime present intij CaCOa. The'basin is again gently ignited 
to expel ammonia, and the residue.washed on to a filter paper 
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with hot distilled water. The filtrate and washings, arc 

'N ' 

titrated with — HCl using methyl orange Jls indicatoi;. 
ro • 

N 

I C.C. IICl = 0'00?3 gm. Na»COa 

* 10 , . 

• • 

■Bennett's- Method. —too c.cs. of the filtered liguor is 
pipetted into a 200 c.c. graduated flask and 10 c.cs. of 10 per 
cent, ammonia added. The flask and its cohtenls arc hc.'^ted 
on the water bath,*and a hot solution, consisting of 20 c.cs. 
of saturated ammonium oxalate and ioc.es. of 10 per cent, 
ammonia added. 

After further heating on the water bath for a quarter of an 
hour, the .flask is cooled down undt-rtlhe tap, made up to 
tl^e mark with water, well shaken aiv:l filtered. 

* 50 c.cs. of the filtrate (equivalent to 25 c.cs. of the 
origin^ liquor) is evaporated to dr\ ness in a platinum basin, 
and the residue strongly ignited to drive off all ammonium 
salts. It is then di.ssolved •ii> 25 c.cs, of warm 3 per cent. 

N 

boric acid solution and th&alkali titrated with j^HCl ysing 

methyl oran|;e as indicator. , ' 

Any soda found by cither of the above methods may be 
due to added soda or sodium sulphiud or both. 

In the routine examination of lime liquors it ,'vill be 
found most convenient to exjiress all results in gms. pei* litfe 
of liquor. Series of analyses are then e.isdy tabulated for 
comparative purposes. Gm. per litre corresjioiuf* to lb. per 
100 gallons. 

Fellmonger’s collecting limes,—The compo.sition of fell- 
monger’s collecting limes is the subject of a p.qrer by Wood 
and Trotman.’ The bad condition of these limes is .said»to 
be the cause of “ looseness " in sheepskins. The results of , 
analyses made by these authors are summarised below— 


(I’ER 100 C.C. LleCK.) 


' CaO ill sohi- 

i lioua 

Alkalinity 
, >. acid 

Mlj 

lotal N. 1 

j 

1 Tilde. 5^bi- 

. 1 gm. 

0*14 gm, 

. 1 0-083 gm. 

. 3'XS C.Cb. 

12‘8oc.CS. 

6'5o c.ch. 

o'oo8 gu'. 
0‘09 gm. 
0-033 gm. 

o-oi 3 *gm. 

0*600 gm. 

• 0-105 gm, 

d’I29 gm. 
3'370 U’'’* 
1043 gm. 
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The/ recommend that the following should be taken as 
the limits for a col[pcting lime:— 

CaO in solution: Not less than o'l gm. per loo c.cs. 

Alkalinity: Not more than 6'0 c.cs. acid per icwc.cs. 
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CHAPTER VI 

ANALYSIS OF LIMED PELT 

*riIE analysis of limed pelt has for “its* object the determina- 
tipn of the condition of the pelt aft(;r w'asliiii", and also the 
aiflount of acid required for deliming. (Although less than 
the th^rctical quantity is generally used in practice.) 

The methods o^ analy.sis as outlined by LSennett* have 
been found by the present author to give satisfactory results, 
and are described below. , 

Total Alkalinity.— lo gfns. of the pelt is weighed out* and 
cut into vciy fine shavings on a clean glazed porcefain tile 
with a sharp knife. The pelt is then transferred to a wide- 
mouth glass-stoi^pered bottle, and the tile washc-d with distilled ' 
water, the washings being added to the bottle. 50 c cs. of a 
3 per cent, solution of boric acid is added to the bottlt, tfle 
stopper of which is then tightly inserted and the whole shaken 
for a few hours, preferably in a mechanical s'hakcr. The 
N 

liquid is titrated with ~q 1IC1, using methyl orange as indicator. 

The volume of acid required is noted, and the bottle and its 
contents again .shaken for some hours. This proce.ss*of 
shaking and subsequent titration is continued until the volume , 
of acid required to be added is reduced to o t c.c. The total 
amount of acid used in the titration* is ascertained by addition, 
and this gives a measure of the alkalinity of the pelt. * " ^ 
Such alkalinity is due to lime, soda, ammonia,* and any 
sulphides and organic bases tjccsent, ami is conveniently 

• N * 

expressedasc.es. ^ acid^Der too gm. pelt. 

Ammonia.—The small amount of ammonia present in limed 
pelt can be climated in' the neutralised HefUid ffom the 
estimation of the total alkalinity above. Jhis liquid is trans¬ 
ferred to a distillation flask and diluted wi^ distilled water. 
It is then made alkaline, with an excess of caustic .soda 
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solutioA, and any ammonia thus libbrqted is distilled over 
inlo about 50 c.cs^of a 3 per cent, boric acid solution. The 

‘ . N 

ammonia is then titrated with acid in the usual way. 

10 ^ 

N" 

1 c.c. acid = O’00i7 gm. NH^ 


. Sulphides.—According to Rcnnctt, the sulphide present in 
limed pelt can be most accurately estimated by Mohr's 
residual metliod. ];or this i)roccss, the following standard 
solutions are required :— 

N 

(1 1 — arsenite solution ; This is prepared by weighing 

exactly 4'95 gms, of pure arsenious oxide As-jO;- into _ a 
1000 c.c. graduated flask and adding 200 c.cs. of water and 
30 gms. of pure sodium bi-carbonatc. The mixture is warmed 
oh the water bath at 60 C. untri the oxide has completely 
dissolved, when it is cooled dcinn under the tap and made up 
to 1000 c.cs. with di.stillcd water. 


(2), iodine solution : 127 gms. of pure re-sublimed iodine 

V / 10 / 1 r 


is weighed into a 1000 c.c. graduated flask, 25 gms. of 
potassium iodide and '200 c.cs. of water added, and the 
mixturg gently shaken until the iodine has dissolved. The 
.solution is made up to looo c.cs. with di.stillcd water. 

I c.c. of this solution should corresi)ond to 1 c.c. of the 
arsenite .solution when titrated against the latter, using starch 


paste as indicatfir. 

(3) Api)roximately normal NaOH, made by dissolving 
40 gms. of pure caustic .soda in v\'atcr and making the 
solution up to 1000 c.cs. with di.stillcd water. 

Method.—50 gms. of the ])clt is weighed into a distillation 
fla.sk and treated with 300 c.cs. of 10 per cent. HCI. 
The flask is then connected up to a distillation apparatus, 
the receiver of which contains 10 c.cs. of the approxi- 
inately tiormal NaOH. After standing overnight, the 
solution in the distillation fljsk is warmed gently for half an 
houl, at the end of which time it is boiled for 20 minutes. 
The liquid in the receiver, now containinr all ILS evolved 
from the pelt, in the form of sodium sulphide, is transferred 

• , N 

to a 200 c.c. graduated flask and 20 c.cs. of the arsenite 

solution added. Tire whole is then made slightly acid with 
dilute HCI. Arsenious sulphide i,s precipitated proportional 
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to the sulphuretted hydrogen present. In other wortfe, soin 5 
•of the arsenife solutiftn will be used up. 

• ' -SHaS-f As.20>=AsiS;, + 3fl.jO 

The contents of the fla.sk fire made up to 2cx.> c.cs. 
with water, weX shaken and filteri-'d. too c.cs. of the 
.• * N > 

filtrate (= 2'5 gms. original pelt and lO c.c. arsenhe .solu¬ 
tion) is pipetted into a cojiical^flask and rendered aikalifte 
with an excess of.sodium bi-carbonate. It is then titrJted 
N 

with - iodine solution, using .starch pasfe as indicator. The 
*10 

iodine solution re(juired to titrate back represents the unused 
’arsenite solution. 

-A.S2O3 -b .{.I^ + “ 8111 As^l), 

* I c.c. arsenite .solution = O'Oi .Soi .3 gm. Na^S. (jl LO 
or y 0'00255 gin. 1 L.S 

The following eiJaniple w.ill show the method of calcinating 
the result: — 

50 gms. pelt treateil as above. 

100 c.cs* of the filtrate used for titration. 

Volume of ar.senite solution in 100 c.cs. - lo'b c.c.s. 
Iodine used for titrating back ' "'S c.cs. 

Arsenite consumed by the sulphide 2'5 c.tis., 

Now I c.c. ar.senite = o'OldoiX gm. N,-.S . ijHoO 
.•.2-5c.es. „ = 0-045045 gm. „ „*• 

25 gms. pelt contain 0-045045 gin. 

too gms. „ „ o-iNot8gni. 

Hide Substance.- The total hide substance in limed pelt is 
detcrmineil by estimating the-total nitrogen by Kjeldalil’s 
method (sec p. 21). 

5 gms. of the pelt is weigheil, into a Kjcldahl flask and 
digested with concentrated sulphuric acid in the usu^l way. 
The acid liquid i,s then diluted with water, cooled gild made 
up to 500 c.cs. in a graduated flask. 100 c.cs. of this 
solution corresponding to I gm. of peit is pipetted into a 
distillation flask, an excels of NaOII solution added* and the 
ammonia estimated by distillation as previously dc.scribed. 
Any nitrogen found in the form of free ammonia should be 
allowed for wlltn calculating the hide substance. 

Soda.—10 gms. of the pelt is gently ignitecKin a platinum 
dish, until all volatile matter has been e.xpelled and only a 
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charred mass remains. This is carefully broken down with 
a f;lass rod, and the ignition completed to a white ash. It is 
then cooled and Inoistened with a solution of ammonium 
carbonate, and the excess driven off by careful ignition. 
This latter operation should be repeated in order to make 
sure that carbonation is complete. 

The cooled residue is extracted with hot water several 
times and the washings filteicd through a filter paper. The 
fi'trate containing the sodi.'im carbonate is then titrated 

N „ ' 

with jqHCI, using methyl orange as indicator. 

N 

1 c.c. acid = 0-0053 NaaCOs 

Total Lime.—The total lime can be estimated by igniting 
a known weight of i)elt in a platinum dish and estimating 
the lime in the ash by the metlKyl described on p. 12^.. 

Salt.—10 gins, of the pelt is gently ignited in a porcelain 
basin until only a charred mass-remains. This is cooled down, 
moistened with distil'c-d water and carefully crushed with a 
glass’ rod and extracted with boiling water several times, the 
washings being passed through a filter paper fiito a clean 
conical flask. One drop of a very dilute solution of methyl 
orange is added to the filtrate, which is then made exactly 
N 

nqutr^l by adding sulphuric acid. A few drops of 
potassium chromate solution is added, and the chlorine titrated 

with - silver nitrate solution. 

10 

N 

I c.c. AgNOs = 0-00585 gra. NaCl 

An alternative method for estimating chlorides is given 
by Bennett in the paper already referred to. 
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CHArXE’R \'II 

ANALYSIS OF LACTIC ACID 


.COMMKKCIAI, lactic acid, as used iti tiu- leather iodustry, is 
a light bi»wn coloured liquid, containii'ig, in addition to lactic 
acid, varying quantities of lactic an^n’dride, and acetic acid. 
Small quantities of iron may also be present, and sulphuric 
acid known to have b»en used as an adulterant. Xlic 
analysis of the commercial acid consists in the determination 
of the above constituents. ' * 

The .solution for analysis is made Uy diluting lo gras, of 
the .samjilc to 250 c.cs. with distilled w.iti r. ^ * 

Total Acidity.—25 c.cs of the diluted .sample js measured 
into a conical dask, a few drops of phenol phthalein added 
■ N . 

and titrateil with NhiOlI. Th:.^ titration reiiresents acidity 

due to lactic acid, acetic acid, and .sulphurii acid if piesent. 
For the purposes of calculation, this titr.itkai is i^illed A. 

Acetic Acid.—25 c.cs. of the diluted solulion'is [lipetted 
into a di.stillation flask and diluted to about 2(K) c.cs. with 
water. The volatile acid is then distilled ewer into a clean 
conical fla.sk. A safet}' trap, similar to that used in the 
apparatus for the Kjcldahl ainmoni.i di.stillation should*be 
interposed between the distillation fla.sk and the condenser.. 
When about 100 c.cs. of di.stillate has been collected it is 


titrated with ^ NaOlI, using phenol phthalein as ia*iicator. 

10, . . • • 

This titration repre.sents the acetic acid from 25 c.cs. vf the 
.solution. If this titration be cMlcd B. then (A- 15 ) wil^givc 

N • . 

the number of eWde centimetres of ^^^NaOlI corrcs[)oiiding 


to the lactic acid (providing no sulphuric acu^s present). 

•N ' . ., , 

I c.c. ^^NaOH = O'cxjg gm. lacjic acnj, and 

= O'ood gill, acetitf acid 
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For otEir suggestions for estimating volatile acid, see publi¬ 
cations by Faust,^ Balderston.^ 

Lactic Anhydride.—25 c.cs. of the lactic acid solution is 
exa'ctly neutralised by adding the necessary volume of 

— NaOH as found in the total acidity titration. An excess 

N 

of 10 cubic centimetres of —NaOH is added, and the 

10 

n>;x,ture allowed to stand in the cold for 10 minutes (Besson),•' 
during which time the flask should be corked to prevent the 
absorption of atmos[){ieric CO.j. 

A few drops of jihenol phthalein solution is added, and 

N 

the excess of NaOH t'trated back with -HCl. 

10 

In order to obtain uniform results, it is important that 
the anhydride determination should be made as soon as the 
sample is diluted. Lactide, whicji appears to be the...actual 
substance present in lactic acid, is gradually transformed into 
lactic acid on diluting the sample (Thompson and Suzuki).' 

N ' 

I c.c. - NaOII = o'oo 72 gm. lactide 

The relation between lactic acid, lactic anhydride and 
lactide is shown below (Thompson and Suzuki, A'f. a'/.). 

I-actic Anhydride. 

CIL.CHOH.COOH 

I I 

CO—O-CH.CIIs 

+ 11,0 

Lactide. 

CH,.CH—O-CO 

I I 

CO-O-CH.CH3 

+ 2 H ,0 

To,tal Ash and Iron.—5 gms. of the sample is ignited in a 
platinum dish and the residual ash weighed. For the deter¬ 
mination. of the iron, the ash is dissolved in a little nitric 
acid,'and any iron present estimated colorknetrically by the 
method given under water analysis (see p. 2). 

For light ddioured samples, Harvey" recommends the 
following:— , , 

25 C.CS. of the i^ample are diluted to 500 c.cs. in a graduated 


Lactic Acid. 4 inoL. 

CH3. CHOU, coon 
I ■' I 

COOH . CHOH.CIIa 
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flask, and 25 c.cs. of tliis solution measured into a JIcsslc/ 
^lass and diluted to tfie 100 c.cs. mark with water. 

. 1 c.c. of a 10 per cent, solution of pota.?sium fcrrocyani 3 e 
is added, and the colour produced allowed to develop W 
3 minutes. The tint is then raatohed against a standard iron 
solution with the‘usual precautioijs. • 

Sulphuric Acid.—Balderston (loc. iit.) rccoramendl; the 
following method :— ' 

50 gms. of the sample is dissolved in neutral 95 per cent, 
alcohol, the solution heated to Co C. and allowed to stlnd 
in a warm place overnight. Any precipitate is then filtered 
off ajid washed with alcohol. The alcohol is distilled off 
from the filtrate and the residue dissolved in a little dilute 
TICl. The solution is boijed, and^aniy sulphuric acid pre¬ 
cipitated by adding an excess of hot barium chloride solution. 
Tne barium sulphate is filtered off, washed with hot distilled 
w'ater, dried, ignited and weighed. 

BisSOj into ILSOi = cr42o 

This method depends upon the insolubility of .sulphates and 
the solubility of sulphuric acid in alcohG<. 

Specific Gravity.- The specific gravity of the sample! can 
be taken by means of the specific gravity bottle. .This figure 
is useful as a check on different batches of the same delivery, 
and also as a means of converting uercentages by weight into 
percentages by volume. 


KKFERt.NCIS 

' yo!i)\ Amcr. Liat/ur C/wni. Ai'<oc.f 1915, i». 73. 
- \). 242. 

•' 1910, p. 7 

' yot / r . Soc. Leather Tradct Chem.. 191S, ji. Ii 5 - 

“ 1 ). 37. 
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CHAPTER VIII 


OTHER DELIMING AGENTS 

In addition to lactic acid, many *otlu'r acids arc used for 
dvliming, sulphuric acid, hydrcchloric acid, acetic acid, 
formic acid, and boric acid. Ammonium chloride is al.so used. 
The c:i^miuation of these israterials is outlined below. 

Sulfuric Acid.-»For approximate work, the s])ccific gravity 
is determined by means of a j^iecifn. gravity bottle, or hydro¬ 
meter, and from this figure the strength »)f the acid ascertained 
from the table (sec Table 1 ). , 

TAIll.K I. 

1 

Srr.cii'Fc: (IK\VTT^ »'i srLrii''n* Ami> at ^ < 

(1 uii-c). 


S (t. 


I'200 ' 

1*205 
1*210 
1*215 
1*220 
1*225 
1*230 1 
I ‘235 ; 
1*240 
i ’245 ! 
1*250 ; 

1*255 i 

J* 26 o ' 
1*265 ; 
1*270 I 

1*275 I 

1*280 ; 
1*285 ‘ 

1*290 I 

1*295 i 
1-300 I 



■V 'bs'h 

0 

1-515 , 6ri2 
i'52() Cl-5') 

1-525 ' Oi'OO 
I'S.to ! '''-’Vt 
>- 53 .i I 
I'S-tn Cr 43 

1 - 54,5 ; C5-S5 
1-550 ' 6,t'20 

1-555 - c-t-li? 

1-500 -^65-20 
1-56? 65-65 

1-570 I 06-09 

1-575 ! 64-53 

I-5S0,, 60-95 
1-5S5 ; 67.-40 
1-590 . 67-83 
1-595 I 68-26 
• 1 -600 *1 68-70 
1-605 I 69-13 
•|'6io 1 69-56 
1-615 '• 70-00 
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TABLE I.— Continued, 


s.u. 

HjSOj. 

s.(:. 

HjSOj. 

S.(J. 

J-HjSO,. 

s.a 

-nTjSo,, 

1-620 

70-42 

1-710 

78-04 

I *800 

86-92 

1-834 

93-"5 

1-625 

70-S5 

1-715 

7S-4S 

1*805 

87-60 

1-835 

93-56 

I 650 

71-27 

1-720 

78-92 

I *810 

88-30 

1-836 

93-80 

1-635 

71-70 

1-725 

79-36 

1-815 

S9-05 

1-837 

94-20 

1.-640 

72-12 

1-730 

79-So 

1-820 

90-05 

1-838 

94*60 

1-645 

72-55 

1-735 

80-24 

1-S21 

90--20 

1-839 

95*00 

1-650 

72-96 

1 -740 

80-68 

I -822 

90-40 

1-S40 

95-60 

i- 6'55 

73-40 

'■745 

81-12 

1-823 

go-60 

1-8405 

95-95 

I -660 

73 -*> 

1-750 

81-56 

1-X24 

90-So 

1-S410 

96-30 

1-665 

74-24 

1-755 

S2-00 

1 -825 

91 -00 

1-8415 

97-35 

1-670 

74-66 

1-700 

82-44 

1-826 

91-25 

1-8410 

98-20 

1-675 

75 -oS 

1-765 

83-01 

1-S27 

91-50 

1-S4C5 

98-52 

1-6S0 

75-50 

1-770 

''3-41 

1-828 

91-70 

1-8400 

98-72 

1-6S5 

75-86 

1-775 

84-02 

1-S29 

91-90 

1-8395 

98-7-/ 

I -6yo 

76-30 

1-780 

84-50 

1-S30 

92-10 

1-8390 

99-12 

1-695 

76-73 

1-785 

85-10 

-.-831 

92-43 

I■8385/- 99-31 

1-700 

77-17 

1-790 

85-70 

1-832 

92 70 



1-705 

77-60 

1-795 

86-30 

1-S33 

92-97 




A more accurate method is to determine' the acid by- 
titration, i6 gms. of the sample is diluted with water and made 
up to 1000 c.cs. in a graduated flask. 25 c.cs. of the well mixed 
N N 

sclut’oii is titrated with ^^NaOlI or ^^Na2C0:i with methyl 
orange as indicator. 

N 

1 c.c. alkali = 0'0049 gm. H2SO1 

The sample should also be examined qualitatively for iron, 
and, if necessary, estimated either by diluting the acid and 
precipitating with an excess of ammonia, or colorimetrically. 

Hydrochloric Acid.--The specific gravity is determined, 
using a stoppered specific gnavity bottle (HCl fumes are 
injurious to the balance). The strength of the acid can then 
be ascertained from Table II. 

As a rule, the hydrochloiic acid of commerce (spirits of 
salt) wil’ be found to have a specific gravity of about i‘i8, 
corresponding as will be seen from the table to a content of 
35-5 per cent. HCl. The presence of sulphuric acid (which is 
unlikely; and sulphates can be ascertained by diluting a little 
of the sample and adding a solution of BaClj. 
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TABI.E II. 

SPECIFIC Gravity of IIydkocmi.oru' Acfn at 60” 


(Fi'r^uson). 


S.G. 

- HCI 


H(]. 

S.(2. • 

» 

HCI 

s.(J. 1 

.HCI. 

i - do 6 g 

1*40 

1-0985 

19-63 

■ ■ 1453 

28*61 

1*1780 , 

35-21 

1*0140 

2-82 

1-1006 

20*04 

^ *I402 

28 * 7*8 

1-1798 

3.5; 4 » 

1*0211 

4-25 

1:1027 

20*45 

1-1471 

28-95 

I *1808 1 

35 59 

I 0284 

S-f >9 

1*1048 

20*86 

I * 1480 

29-13 

1-1817' 

35-78 

1-0357 

7-15 

1 -1069 

21*27 

1 •14S9 

*0*30 

1-1827 

35'97 

I -0375 

7-52 

I•1090 

21 -68 

i*J4q8 

29-48 

1 * 1836 ' 

30*16 

I -0394 

7-89 

I llII 

22*0'» 

1-1508 

29-05 

1 *!846 

.36-35 

1-0413 

8*26 

11132 

22*50 

1-1517 

29*83 

1-1850 

36-54 

I -0432 

8*64 

1-1154 

22*92 

l*l^6" 30’OU 

I ’ 1S06 

30-73 

1*0450 

^9*02 

1 * 176 

•23*33 

1-15.15 

30* 18 

1-1875 

36-93 

•1 -0469 

9-40 

1-1197 

23 75 

1 i.sfl 

3^'35 

I * I8S5 

37-14 

1-048S 

9-78 

1*1210 

24* H) 

1-1551 

.i '>'53 

1•1895 

37-36 

1-0507 

10* 17 

1 * 1 240 

24 i? 

I * 5(>3 

.10-71 

1*1904 

37-58 

1 •0526^ 

fc' 0-55 

I’I24S 

urT; 

11572 

30*90 

1-1914 

37-So 

1-0545 

10*94 

1 * ^59 

24 90 

I-1581 

;i-oS 

1 * 19-4 . 

18-03 

1-0564 

11-32 

1-1265 

25-00 

' i*i5')f) 

31'=7 

^•1034 ' 

58*26 

1-0584 

11*71 

1*1274 


1 • lOLiO 

.31-45 

I 1944 : 

38-49 

1*0603 

1209 

1 * 1283 

-15' 3-1 

1 * 10U<; 

.51-64 

1•1953 

« 8-72 

1-0623 

12-4S 

I * 1292 


! * J019 

31-82 

I * KK)^ ^ 

.38-95 

1-0642 

12-8? 

1-1301 

25 72 

1 * l')2S 

32*01 

1-1973 

39-18 

I*0662 

ij 26 

J- 1310 

25-89 

1 16 ;7 

32'>9 

I•19S3 ; 

39-41 

1-0681 

'3-65 

1-1310 

20*05 

i-i'-li 

32-.58 

1 * 1093 ' 

3-1-64 

1*0701 

14*04 

1-1328 

2()'J2 

1 * ’O5O 

3 ^' 5 <> 

J * 2003 

39-86 

1*0721 

14-43 

■ '13.16 

26-39 

1 * lOUf- 

32-75 

1-2013. 

J0*09 

I-0741 

14-83 

■■1345 

1 20-50 

1-1675 

32-93 

1• 2023 ' 

•40 

1-0761 

15*22 

i'i 351 

. 26-73 

I•1634 

,: 12 

1 -2033 ' 

40-55 

1-0781 

15-62 

I'ljOj 

20*90 

1 * 1(H)4 

33 3 * 

'42043 

40-78 

i-otoi 

16*01 

1-1372 

, Ill'll? 

1■1703 

.33-50 

1 «653 

41 *01 

1-0821 

16-41 

1-1381 

, - 7'24 

ri;i 3 

. 33 '60 

1.200J : 

41-24 

I 0841 

16 81 

1*1390 

, 27*41 

1-1722 

33-88 

1-2073 . 

41-48 

I-0861 

17*21 

1 - 1.399 

27-58 

1 -I 7.>2 

.>4-07 

1 -2083 

41-72 

I-0881 

17-61 

I ■ 1408 

27-75 

i*i 74 > 

31 26 

1*2093 

41-99 

1*0902 

18-01 

1-1417 

27-92 

i*i 75 i 

,H '45 

1 2103 

42*^0 

1*0922 

18-41 

1 * 1426 

2S * 09 

.1*17<>u 

33 '" 1 

1*2114 

43-04 

1-0943 

18*82 

■'1435 

28-20 

1*1770 

34-83 

1*2124 

43'01 

1-0964 

19*22 

i'i-H 4 

28-44 

1*1779 

« 

35*02 

1*2134 

43-40 


For Titration .— lOgm.s.of the .s:im[ilo is (.lilutcd ti^ iCkxjc.cs^ 
in a graduated liask, and 25 c.cs. of the solution titrated 


with ^“NaOII with methyl orange as indicator. 

•N * 

I c.c. of--NaOII = 000365 gm. IICI. 

Mineral Impurities .—20 gms. of the :^id isjjvaporated to 
dryne.ss on a water bath in a fume cupboari^, and the residue 
greatly ignited. It is then jvcighed and e.xamincd for iron, etc. 
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Acetic Acid.—The .strength of the acid can be arrived at 
hy determining the specific gravity and referring to Table III. 


TABLE III. 

Si'Ki jMC Ckavity (.f Ackti'- Anil at 15° C. 
(Oudemans). 


S.G. 

Arflir 

s 0. 

Art lit' 

S (1. 

\< 1 h< 

s 



icid 


a. ill 


.tlkI. 


ririfl. 

0*9992 

0 

i*(j ;63 

26 

1-0631 

•( 

52 

I*0748 

7S 

I*0007 

I 

I •<>375 

27 

1*0638 

53 

1-074S 

79 

1*0022 

2 

1*0388 

28 

I ’0C4C) 

54 

1‘0748 

• 80 

1-0037 

A 

1■040D 

-'() 

> 'oLTi 

5.5 

1-0747 

81 

1*0052 

4 

I*0412 


1 ‘□(itH) 

56 

I*0746 

82 

1 

5 

1-0.121 

3* 

1 *O0(){) 

57 

1-07.14 

S3 

I ' 00S3 

6 

104311 

/ ;2 

1-0(173 

5-S 

1-0742 

84 

I'oooS 

7 

i-r-447 

.73 


59 

1 ’<'7.39 

85 

1*0113 

8 

1 

;>i 

I 0(385 

(K) 

1 *07 ^() 

So 

1*0127 

<) 

1*0170 

75 

r«06') I 

Oi 

I t’/.51 

8^7 

l*01^2 

10 

]*0481 

30 

I *o 9()7 

-02 

1 *072(1 

8S 

1-0157 

11 

1'0 |(12 

17 

I 0702 

1 ); 

1*0720 

8.) 

1*0171 

12 

1 *0502 

3 ^ 

1 0707 

64 

1-0713 

90 

I ‘oiSs 

Li 

I *0^13 

.79 

1*0712 

95 

1*0705 

y* 

1 *OisXJ 

M 

1*0523 

•1'' 

I*0717 

()() 

1 o(f )6 

92 

1 * 02 I 4 ' 

15 

' ’OS.i.i 

■ 1 ' 

1*0721 

"7 

V* o(i' 3 (i 

95 

I* 022 ^ 

i() 

I 054 a 

42 

'■072,1 

oS 

I ' 0 (j 74 

94 

1*0242 

17 

I'o.LS- 

43 

1*0729 

(.9 

1 * 0 (>fJ 0 

95 

1 -025(1 

iS 

1-05I12 

• 44 

'■0733 . 

70 * 

1*0944 

96 

I*0270 

19 

1-0571 

45 

'■0737 1 

7 ' 

1 *0625 

97 

! • 02,34 

20 

I ‘osSo 

1 " 

1*0740 ' 

72 

1*0604 

98 

1*0298 

21 

1 -05S.1 

47 

1*0742 

73 

I 05 So 

<19 

1*0311 

22 

1-0511S 

1 S 

1-0714 

74 

i ’«555 

lot) 

1*0324 


I 0007 

49 

1-0746 

75 



I '0337 

^4 

i *o()i5 

50 

1-0747 

7<< 



1-0350 

^.3 

1-0(123 

.S' 

I-071S 

77 




1 o gms. of the aciii is diluted to looo c.cs. and 25 c.c.s. of the 
’ . . . N 

.solution titrated with - NaOH, using phenol jihthalcin as 


indicator. 

N 

1 c.c. ^^NaDlI = O'ooti gm. acetic acid 

Formic Acid.—The samidc is titrated as for acetic acid, 
abov 

N 

I c.c. ^^NaOll = o’0046 gm. of fortnic acid 

For an alteti.ative. and more accurate method, see J.S.C.J., 
1903, p. 1019., 

Boric Acid.—This acid can only be satisfactorily titrated 
with an alkali in the presence of an excess of glycerol. 10 gms. 
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of the boric acid is dissolved in water and the solutiv^n mauv 
up to 1000 c.cs. in a graduated flask. 50 c.c^. of the solutionws 
rneasured into a conical flask, made neutral to methyl.orai^e, 
and boiled to expel COo. After cooling quickly under the 
tap, 50 c.cs. of gjycerine, jirevioifsly made neutral to phenol 

' N 

phlnalein, is added, and the ini.<:ture titrated with ^^^NaOlI, 

using phenol phthalein as indicator. 

N ’ ‘ 

1 c.c. -NaOll = o’oodc gm. boric acid. 

10 ^ 

* 

Ammonium Chloride.—5 gms. of the sample is dis.solved in 
water and the solution made nji to 500 c .cs. in a graduated 
flask ; 25 c.cs. arcpii)etted into a disUlleiion fla.sk (Fig. 1, p, 22) 
and dilutekl to about 200 c.c.s. 20 c.cs. of a )o per cent, .solii- 
tien of NaOll is added, and the ammonia iiberatec.1 distilled 
into 50c.es. ol a t per cent, boric acid solution. The ammonia 

is then ttlrated dire'et with^ IlCl, using either Congo red or 
10 . 

methyl orange as indicator. 

N 

i^c.c. ilCl =-- cvcK)555 gm NIljCl. 


Non-Volatile Impuritii'.',.--^ gm.s. of the .sample i.s ignited 
in a platinum diHi in a fume cnpbo nd. Aniinonium chloride, 
being volatile, any residiu: left alter ignition will bq due to 
impurities. The residue is weighed anil ex.imnu'd. 

The Bran Drench. — .\ fermented ino.-.ion of bran is 
frequently u.sed in the manufacture of light le,dlK«.s lor clear¬ 
ing the pucred skins and to complete .leliming prior to tanning. 
Wood ^ has made an exhaustive study of this pai ticnlar subject, 
and concludes that the carbohydrates are '"M hydroly.sed to 
sugars by the enzyme cerealin, naturally present in the br«n. 
The sugars are then fermented by 11 . Furfuris « and y) (Wood) 


into organic acids. 


Good bran has the follouiilg com[)osition. 

Analyses 

made at the S.E. Agricultural 

• 

Wyc :— 

(11 

: 14-20 


, Moisture ... • ■ 

i2'0^ 

Crude Protein .... 

■ iS'f'Q 

1.5-94 

Oil . . . '. . . * . . 

■ . 3‘90 

2 - 47 - 

Ash . 

, 3-60 

4-58 

Crude Fibre .... 

1019 •• 

fr 48 

Carbohydrates . . . . 

• 54-42 , 

10000 * 

0 

53-49 

lOO'OO 

. E 
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ThS examination of bran is carried out on the following 
li.ies: — 

Moisture .—5 gnis. of the sample is dried at los” C. until 
the loss in weight is constant. This loss is calculated as 
moisture. The dried rcsid’ue from the mqisture determina¬ 
tion is ignited, and the ash weighed. The sand may be taken 
as that portion of the ash insoluble in dilute IICI. 

Oil .—10 gms. of the bran is extracted with petroleum 
tiher in a Soxhlet apparatus, as described on p. 72. 

Crude Fibre .—The residue from the fat extraction is freed 
from the solvent by exposure to the air, and then boiled for 
exactly 50 minutes with 200 c.cs. of r25 per cent, sulphuric 
acid. The hot liquid is filtered through a clean piece of 
calico and the residue well washed with hot distiljed water. 
It is then transferred tc tire beaker and boiled with exactly 
2ooc.es. of 1-25 per cent. KOI I solution for 30 minutes. It 
is then filtered through the calicq filter and washed free from 
alkali with boiling water. The residue i,s.put into a platinum 
dish and dried to constant weight in the steam oven and the 
weight noted. It is then ignited to a white ash and the loss 
on ignition taken as representing crude fibre. 

Crude Proteins .—The nitrogen is estimated by the Kjeldahl 
method, using 2 gms. of the sample, and the percentage of 
nitrogen found is multiplied b)- the fiictor 6-25 to obtain the 
percentage of crude proteins. 

■ Carbohydrates .—This figure is obtained by difference. 
The sum of the above determinations subtracted from 100 
will give tho percentage of carbohydrates, i.c. starch, sugars, etc. 

The acids produced as the result of fermentation arc formic, 
acetic, lactic, and a little butyric. Other substances formed 
arc tri-methylamine, etc., and varying quantities of H, CO2, 
HjjS, O, and N gases. 

An examination of a drench liquor consists in the 
determination of volatile and non-volatile acidity. 

Total Acidity.—50 c.ca of the filtered drench liquor is 
N 

titrated with —NaOH, using phenol phthah'in as indicator. 

Non-Volatile Acidity.—5c c.cs. of the liquor is evaporated 
in a porcelain basin on the water bath until it is reduced'in 
volume to about 20 c.cs. The liquid ist, then cooled and 

titrated. with^.NaOH, using phenol phthalein as indicator. 

lu 

This titration, gives the non-volatile acidity, and if subtracted 
from the total acidity will give that due to volatile acids. 
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The volatile acid js calculated as acetic acid, and tfie non¬ 
volatile acid as lactic acid. 

N 

1 c.c. NaOM = O'oo6 trm. acetic aciil 
10 . 

and ' = 0'009 gm. lactic acid 

I 

For the complete separation of the different acids^fresent 

in the drench liquor, the nv-'-'-'.'■■•'-■,,1 gy Wood (.V. cit.) 

can be used. 


UKFEKKNCK 

‘ “ I’licring, and Dicnthing ofMvins” 1912). 




52 


Ll'ATMER CIIKMrSTRY 


NCJTKS 



LEATHER CITEMrSTRY 


53 


NOTES 



CIIA 1 >TF,R IX 

SINGLE BATH CHROME LIQUORS 

SlNGLK bath chrome liquors arc largely prepared by reducing 
chromic acid with either an organic or an inorganic reducing 
agent. The chromic acid is first made by mixing a bichromate 
with an acid, and is afterwards reduced, by adding the re¬ 
ducing agent. The followin,',' equation may bo taken to 
represent the reaction which takes place when, say sulphuric 
acid-and sodium bichromate is used :— 

NasCr-^O, + 3H2SO1 = 2CrSOj(OH) + Na.S04 A 3H2O -t- 3O 

The o.vygcn in the above equation is u.scd up in the oxida¬ 
tion or the reducing substance. For reducing, the following 
can he UsedGlucose, cane sugar, glycerine, sawdust,^ chrome 
leather scrajis,^ .sodium bisulphite, sodium thiosulphate, and 
sulphur-di-oxide.'' Using this latter .substance, Ilalclcrston ■* 
.sugge.sts that the following reaction takes place 

KaCn^O, -i- 3SO.> -|- II-.O = K.^SO, •+■ Cr.,( 0 H) 2 (S 04)2 

Another method of preparing single bath chrome liquors 
is by rendering a chrome salt, e.g. chrome alum, chromium 
sulphate, etc., basic by the addition of an alkali such as 
washing soda. 

+ Na.,CO;) + II .,0 = Nn.-SO^ + CO2 

-(- 2 CrS 04 ( 0 H) 

Jlie theory of tanning by the .single bath chrome proce.ss 
has been studied independently by Sliasny, Proctor and others, 
who conclude that the weak solution of 'basic chrome salt 
used, hydrolyses to give free acid, and a still more basic salt. 
The acid jrene'tratcs the hide fibre, and the basic salt is also 
absorbed, but at r,ates which vary with exi.sting conditions. 
Blockey® has shewn by electrometric methods that the acid 
is absorbe^l at a greater rate than' the basic chrome salt. 
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A number of impprfant papers relevant to the subject have 
been published recently, among which the* following may Ac 
consulted with advantage :— ' * 

1. “The Adsorption of Chroiijie Oxide by Hide Powder.’' 
By, A. W. Davison. Jour. Ai/IiT. J^rathcr diem. Asser., 

I917..P- 258- ' . .. 

2. “The Action of Neutral .Salts upon Chrome T.'nin\ng. 

By J. A. Wilson and E. J. Kern.* 'Jene. Anyr. Leather Cheij^i. 
Assoc., 1917, p. 44|. _ • 

3. “Investigation of One Bath Chrome Liiniors." By 

J. R. Blockey. ^i>iir. See. l^eather Trades Chein.. 191S, p. 205. 
Also M. E. Baldwin. Jour. Amer. Leather diem el-fsoe., 
igig, p. 10. , . 

4. “Acidity of Chrome Tanning Liquors.” By A. W. 
'lUiomas and M. E. Baldwin. Joi'tr. Ainer. I.eather them. 
Assoc., 1918, p. 192. 

5. “ /Vetion of Neutral Salts on Chrome Tanning Licpiori.'' 
By A. W. Thomas and M. li.^Baldwiti. //ud.. [i. 248. 

The examination of comm'ercial chrome tanning liquors 
which average about 10 per cent, by vdlume of CioO;! c.jn be 
carried by the methods given below. ' 

With sucli liquors, the solution for analysis is prepared 
by diluting 20 c.cs. of the .sample to 500 c.rs. in a graduated 
fla.sk. 25 c.cs. of this solution is ta'ken for the determina¬ 
tions, and the re.sults obtained will correspond to I <;.c. .^)f 
the original sample. This method of diluti<in simplifies 
subsequent calculations. < 

Acidity.—25 c.cs. of the diluted solution is further diluted 
to about 50 c.cs. in a porcelain dish, and heated to the bod. 
A few drops of phenol phthalein solution is added, and the 

hot liquid titrated with |^NaOH until a faint reddish-vkjet 

colour is seen round the edge of the solution. 

By this method, hydrolysis of the chrome salt takes place 
and the free sulphuric acid is neutralised by the NaOJI. , 

CrS04(0fl) -f- 2ILO Cr(OIl):i + H'SO^ 

H2SO4 I- 2 Na 01 I = Na.jSO, 4 - 2H..O 

M 

ir.Cd NaOtl = o’ 0048 em. SO4 
• 10 

It will be# noticed that .snlp/uite present as' .spdmm or 
potassium sulphate is not estimated thi‘i inctliotj. It, 
therefore, "ives a measure of the SOi present cither in the 
free state or in combination with Cr. Iron and^ aliuninium 
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salts adversely affects the titratiofi, .while Harvey'’ has 
slfawn that amtnohium salts also affect tlie result, thus :— 

(NH4X.SO4 + aNaOII = Na.S04 + 2NH;, + 2I-I2O 

If ammonium salts’ arc present, the ammonia shoukl_ be 
estimdXtl by distill.'ition, after making the litiuid alkaline 

N 

\Yith NaOIl, and the voIuitiC. of ^^NaOH corresponding to 

the quantit)' of ammonia found dcducte'd from the above 
titration before cidculating the acidity. 

(Juite recently, there have .ajjpeared on tlie market'con¬ 
centrated chrome liquors made by reduction with SO* and 
it occasionally hapjieiis that an excess of the gas is present. 
In determining the acidky of such liquors, tlie titration shou.'d 
be commenced in the cold, aiul heated only after the indicator 
has turned red. Otherwise, by heating at the commence¬ 
ment, SO^ may be e.X’iielled am! a low acidity i'cskTc will be 
obtained. After the indicalo’, h;is turned red, the solution 
.should be boiled, and tlie lilralion conqileted in the usual 
way.’ ^ 

Chromium.—llolh volumetric and gravimetric methods can 
be used for the determination of the Or. 

Gravimetric Methods;—25 c.cs. of the diluted .solution is 
pijietted into a beaker and diluted with about lOO c.cs. of 
Witef. "Tbo .solution is then heated and a slight excess of 
ammonia added to jireeipitale the Or in the form of 0r{011)3. 
After boilir.g for about 10 minutes the preci])itate is filtered 
off through a pleated filter paper and thoroughly washed 
with hot distilled water. It i,s then dried, ignited in a tared 
crucible and weighed as CrAOi- AldeiH points out that the 
above method gives too high results, owing to the difficulty 
of washing the Cr(OII)3 precipitate. This can be overcome 
to a large extent by rc-di.s.solving the precipitate in IICl and 
re-iirccipitating with ammonia. If iron and (or) aluminium are 
pres-2«tr they will be precipitated with the chromium. In 
such casc.3, the latter is more conveniently estimated volu- 
metrlcally. 

Another gravimetric method, proposed by Schoeller and 
Schrauth," is by the use of anilines This j^eagent does not 
itself precipitate Cr, but combines with the acid produced by 
the hydrolysis lOf the chrome salt, with the result that the Cr 
is precipitated. The solution containing the Cr (o'i-o-2 gm.) 
is diluted to about'ioo c.cs. and boiled. 3 c.cs. of aniline is 
then added in I' c.c. portions, and the whole boiled for 5 
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minutes. The precipihite is filtered off, washed with hot 
distilled water, dried in the oven and then ignited akd 
rl'cighcd as Cr-jOa. (The vapour of aniline is c.x-trcrrjfiy 
poisonous, and this operation should be conducted in a fume 
cupboard with a good draught arfangement.) 

••Volumetric Method.—Chromiym in the form of chromic 
acid CrOa can be rapidly and ac<furatel>- estimated by.'means 
of iodine and sodium thiosulphate. 

25 c.cs. of the dilute solution is measured into a 500 s.t. 
Philip’s beaker an*d diluted with an eipial volume of water. 
The chromium is then oxidi.scd to citrom.ate by adding 
1-2 ^ms. of sodium peroxide NajOj in small ipiantities at a 
time, or until the colour of the solution L j ellow. The exce.ss 
of pero.xidc is then decomjiosed by'hoding the solution until 
e§ervcsccncc ceases and the liipiidt boils steadily. If any 
precipitate of iron is observed, it should be filti-red off at this 
stage. It has been pointed out by Lamb, Harvey'' and 
others tiMt iron interferes with the iodometiic method of 
estimating Cr. The solution H cooled down, made acid with 
an excess of 11 Cl, and again cooled if necessary. This 
converts the alkali chromate into chromic acid, thus 

2Na.,Cr04 + .|.HC 1 = aCrO, + .iNaCl + .HI./) 

An exces; of potas.sium iodide,solution is added, .and the 

N . . 

iodine liberated, titrated with sodium thiosulphate soliitiop, 
using starch paste as indicator, 

• 

2CrOa + flKI + 12HCI = sL + 2CrCl,, + 6KCl + 6ILO 
I.J + 2 Na.S., 0 i = 2NaI + Na.S, 0 ,; 

N 

I c.c. -- Na.)S..O. = o'ooi7S gm. Cr 

or = 0’0025^ gm. Cr-iO;! 

N 

The —- sodium thiosulphate is prepared by dis.solving 

24-82 gms. of the pure salt in water, and making th(i.soI"tion 
up to 1000 c.cs. fin a graduated flask. This is standardi.seu 
against either iodine or potassiiyn bichromate. * 

Instead or sodium peroxide, potassium permanganate 
may be used for o.xidising the chromium. 

The solution containing the chromium is made alkaline 
with caustic soda, boiled, and a very slight exojjs of [xrtassiutn 
permanganate'solution added. The pink colour of the .solu¬ 
tion is then destroyed by adding a few drftps of. alcohol, after 
which the chromate is estimated as above. After filtering. 
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Smith and Enna“ and McCandliph point out the 
dfjiculty of oxidiAing the chromium in the presence of an 
excess of organic matter, such as, for example, in the case of 
used liquors. To overcome this, the chromium is first pre¬ 
cipitated with ammoniq, filtered off, and re-dissolved in dilute 
HCl. ^Thc chromium in thp solution is then oxidised and 
estimated in the usual way. ' 

^ In .some cases when addjng HCl to the alkaline chromate 
soUition, the latter will turn an olive green colour instead of 
a deep orange red. This is a .sure indication of the presence 
of organic matter, and if such is found to be the case, the 
method of Smith and Enna should be adopted, or more 
peroxide used for tfic p.xidation. Licpiors containing an 
excess of glucose are known to behave as above. 

Basicity.—The basicRy of a single bath chrome liquor ys, 
in England, expressed as the number of parts of SOj com¬ 
bined with 52 parts of Cr. It has been found that the basic 
salt CrS04(0H) is that most .suitable for tannilTg. The 
basicity of a liijuor containing*the above salt would be there¬ 
fore g6. 

Cr.SOi(OH; 

52 96 17 

The basicity of a liqtior is — 


% SO4 
% Crj 


X 52 


The basicity of a liquor can be regulated by adding acid 
if too low, anil alkali if too high. The following examples 
will show the method of calcul.ition :— 

^lixampk I.— A liquor has the following composition :— 

Cr.lO'O per cent, by vol. 

Acidity as SO4 . I4'42 

Ba.sicity . . ‘. 75 

and if is r&quired to raise the basicity to 90.' 

Basicity = SO4 combined with 52 Cr. 

.•."52 Cr has (90 - 75) SO4 too little. 

= 15 

If 52 gms. of Cr have deficiency of 15 SO4, 10 gm.s,(= 100 
c.cs. of liquor) kive a deficiency of— 


*•15 X 10 

53- = 3 approx. 
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9G SO4 = 98 of ILSO, 

.-3 so. 

= 3’0'ip ,qins. H2SO4 

t 

100 c.cs. of the li(iuor therefore requires 3-06 o'lns. of 
sulphuric acid to raise the basicity to 90. 

Now, gms. per too c.cs. corre.spoiul to lb. per lo gallons. 

.’. 10 gallons will require 3-06 iL.s. of stilphuric aeiil. 
lixamph’ 3 . -The liquor c.xamined conUiins - 


Cr.8'0 gihs. 'per TOO c.cs. 

Aciility as SO.j . l6'3 g'jas. „ 

Basicity . . . loO 


It is ■’jquired to, bring down the basicity to 96. 

Now basicity = SO4 combijied with 52 Cr 
52 Cr have (106 —9t>) too mucli .S^()4 

and 8’0 gms. Cr (= 100 c.cs. of liejuor) have ^ 

= I‘58 gms. approx. 

.-.every 100 c.cs. of liquor h.is 1-58 gms. of .SO4 to be 
neutrali.sed 

Now gfi SO4 80 NaOII 

10 >'^0 , 

and i'shgm.s. - . x I'tS 

^ <ji> 

- 1-317 gms. NaOH 


TOO C.CS. of liquor require 1-317 gms. of HaOH to bri;ig 
the basicity to 96. This cori-esironds to 1-317 lbs. per 10 
gallons. 

Various other methods of cxpres.sing the basicity have 
from time to time been suggested, the rao.st interesting and 
useful of which st-eras to be that by Blockey.’“ Tlus is based 
on the number of (0 U) groups ;jttacbed to Cro. The ihithor 
also gives a graph showing the relation l.)ctween the lii.sults 
obtained by these various methods. This is given here for 
reference. 



Ci.Cle Cr^OIU'lB VrJOWUU (->2<“IT)a<-'a O-Zoin^cU 

Cr2(S(V3 rrj.(OllU50,,)„ u^( 0 UVs 04)3 


Li.{()U\L\ C.2(0HV 


ir,. 3.—IViOckcy’s t'liive sliowing i< lniiims bctwoeii thi- v.uioiis mciho(U of cxprcsj-ing liasicity 
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CHAPTER X 

TWO-BATH CftROME TANNING 

Chrome tannin" by the two-bath .pntcess involves, as the 
name suggests, the use of two distintl liquors. Hence, in the 
analytical control of the process, an exaininalion of both 
liquors becomes necessary. 

First Bath. -- In the first instance, the possible composition 
of the first bath will be consiilcj;ed. 

The first bath is a chromic acid bciuor made by adding a 
mineral acid to a solution of a bichromate whereby chrqmic 
acid is formed. 

Na.,Cr.,07 -1- H.,St)4 = Na-.SO^ -f 11 .,O -h 2CrC);, 
or KXr-/>; + 2HCI = eKCl -fdip'-l- 2('rO,, 

Previous to the war, potassium bichromate was in\»ar>abl/ 
used for this purpose, but owing to the scai - hy and high price 
of this material, sodium bichromate has since beeii^used with 
equal success. In using this salt, it must be remembered that 
the molecule contains two molecules of water of crystallisation, 
which must be allowed for in certain calculations. 

It will be seen that a mi.xture of a bichromate and an acid 
may contain— 

(a) Bichromate and chromic aciil; 

(d) Chromic acid and free mineral acid ; 

(f) Chromic acid only, 

according to the j'elative quantities of acid and bicirromate 
employed. , * 

The analytical determinations necessary in ordej to 
establish the composition pf first bath liquors are, acidity and 
total chromium. “When examining liquors of the concentra¬ 
tion commonly used for actual tanning, there will be jio need 
to further dilute the sample. 

Acidity.—25 c.cs. of the liquor is pipetted ihto a conical 
flask, and a few drops of phenol phthalein acHed. The liquid 
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i^tlicn titrated with j^NaOH until a permanent red colour is 

obtained. It may be necessary to add a little more of 
the indicator towards the .end of the titration owinjj to the 
oxidising action of the.chromic acid. * 

Thjs acidity will, in addition to the chromic acid, incliidc 
any free mineral acid and a)ly bichromate. The latter reacts 
as an acid toward.s alkali and phenol phthalein by virtue of the 
ha'lf combined chromic acid present. , 

K2Cr04.Cr0, +oNaOH = KXrOi + NaoCr04 + ILO 
i<^o07 

Chromium. 25 c.cs. of the liquor is measured into a conical 
llask and 1-2 c.c.s. of co.ncentrated II Cl adiled. An e.xcc.ss of 
potassium iodide solutiem is then added and the liberated 
N 

iodine titrated with |'^Na2S./J3, using starch .paste as 
indicator. 

Calculation of res’uts.—Rnowing the acidity of the liciuor 

in te’ims of ^^NaCH, and the e(iuivalent of the 

chromium, it is possible to calculate the composition of the 
liquor by means (>{ the table given below, which was fmst 
worked out and published by Proctor. 



'I'niii I\. 

(/';.e/.'r.J 

. Nl,|,o 

'I'lm., _ 


' /' Cl-.. ^N.iOII 
!'■ 


Cliunnatc only .... 

/' = 0 

K.CK), -- II X -0065 

Bichromate only ... 


K.jCr.I ). — II X *0049 

Chromic acid only . 

2 

('iOj = /' X 'oo^ oijUX 'O033 

Chronialc ;uji hichroraatc . 


K..C.IJ1 — (.1 - 3/1) X -0065 
k;Ci./i, = /> X -0147 

Bichromate and cliromic acid 


K.Ci/J; = (2ii —3i) X -0049 
Cr(.),, = (3/1 - a) X -003; 


-ji'' CrCj = II X " 00^3 

^ = -00365 


U 1 ,H,S 0 ,= ) X -0049 


Chromic acid and HCl . 
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As examples of Jths calculations involved the following 
are.given. ’ ) 

■ Example i.—25 c.rs. of the liipior ;.',.ivo tlic following 
titrations:— 

• N ^r . ^ 

NaaS-.n.) = 137 c.c^. 

10 I ' 

N I 

NaOl I = V2 c.cs. 

10 • ' 


Now, in the table given a — the thiosulphate reading, and 
b = the NaOII reading. The titrations ’correspond, wdhin 

the limits of experimental error, to ^ the formula « = ^. 

Thu.s— 


137 = 


3 X 9:2 
2 


From Ais, it is evident that chromic acid only is present. 

Therefore, i c.c. of Na2SoOa = 0-0033 

137 c.cs. NaoSaO:, = (137 X 0-0033) gm. CrOy 

= 0-04521 gm. CrO.i in 25'c.cs. 
100 c.c.s. of the liquor contain o-iSoS.( gm. Crt):, 

Example 2.—25 c.cs. of the 'iqnor g.'ive the followiiu; 
results on titration :— 


^Na.,S,Oa = 6 8 C.CS. 

10 ‘ ” 

-\'a01I =5-0 c.cs. 

10 

By trial it is found that these values can be substitutcil 
in the formula core.sponding to “.free 11 Cl and chromic acid. 
Thus— 


'6-8 is less than ^ ^ 

6‘8 is less than 7-5 

To calculate tl*e quantities of free acid and chromic acid, 
the following formulae must be used :— 

CrOa X 0-0033) 

= (6-8 X 0-0033) 

= 0*02244 gm. CrO:) in 25 c.cs.*of the liquor 
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free acid = ( 4 . - y ) X 0'0049 H2SO4 

= (5-0 - 4'5) X 0‘0049 HoSO, 

= 0-5 X 0’0049 

— 0’00245 gm. HiSO] in 25 c<cs, of the liquor. 

The Second Bath Liquor!—The second bath of the' two- 
bath chrome tanning procesf consists of a solution of sodium 
thiosulphate ma^e acid with' 11 Cl, which brings about the 
reduction of the chromic acid in the peit. In the case of 
spent or once used li(iuors, any. power of reduction can be 

N • . 

measured by titrating a known volume with — iodine solution 

I JO 

with starch paste as indicator. This titration will include 
SO-j and Naa.SiOj. 

Examination of Commercial Hypo (Sodium Thiosulphate) — 
There are many methods which ma)’ be used for the analysis 
of sodium thiosulphate (hypo), of which the following are 
given as being rapid and convenient 

/i) 20 gms. of the sample are dissolved in water and the 
soluEon made up to 1000 c.cs, in a graduated flask w'ith 
distilled water. 

25 c.cs. of this .solution is pipetted into a conical flask, 
and a few drops of freshly made cold starch paste added. 

N 

It is'then titrated with iodine solution in the usual way. 

1 e.c. iodine - 0‘0248 gm. NaoSoO^sIIoO 

(2j An exactly decinormal solution of potassium bichro¬ 
mate is prepared by dissolving 4'913 gms. of the pure fused 
salt in water, and making the solution up to 1000 c.cs, in a 
graduated flask. 

20 gms. of the sample of hypo is dissolved in water and 
made up to 1000 c.cs. zj c.cs. of the bichromate solution is 
pipetted into a 500 c.c. conical flask, made acid with 5-6 c.cs. 
of concentrated IICl, and then 20 c.cs. of'a 10 per cent. KI 
solution added. The liberated iodine is titrated with the 
hyp<> solution until the blue colour, produced by adding a few' 
drops of starch paste w’hen the liquor is a straw-yellow colour, 
is destroyed. 

< N 

The bichromate solution, being —, i c.c< w'ill correspond 

to 0'0248 gm. of'pure thiosulphate, so that the 25 c.cs. used 
in the above test wall = 0'62 gm,. 
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This is, therefore, the amount of pure thiosulphate in ^the 
volume of the solution used in titratioti, from which ythe 
■percentage of thiosulphate in the sample can be calculated. 

(3) A more complete method, stated by Dr. Levi ’ to be 
that used by ‘Jie Grasselli Cliemipal Co., U.S.A., is as 
fellows;— , 

12 gms. of the sample is dissolved in water and made 
up to 1000 c.cs. 100 C.CS. of this .solution is titrated vjith 

N . * 

^^HCl, using mcfliyl orange as indicator. This titration gives 

the NasSOa, 7H2O. 

I c.c.^HCl = 0-0252 NasSOa, 7H2O 
. NaoSO:, + 11 Cl = Nal ISO3 + NaCI 

N 

The neutral solution is then titrated with — iodine soJu- 

10 

tion, using starch paste as ind’cator. The volume of iodine is 
noted, and the blue colour of the .solutifiii destroyed by adding 

N ' 

one drop of ^-Na..S20.(. The acidity of the solution then 

N 

determined by titrating with — NaC>JI. 

10 • 

NallSO:, + 2I + ILO = NallSO, + 2III 
2NaoS.)C).') + 2I = 2.NaI -t NaoSdV 
NaHSOi + 2lnV3Na01I = .\'a2S04 + 2Ni.l + 3II0O 

Two-thirds of the NaOlI reading is deducted from the 
iodine reading, and the difference multiplied b)- the factor 
0-0248 will give the Naj-SaO;!, sHaO. 

One-third of the NaOH titration, less the liCl titration, 
gives NallSOa, factor = 00104. 

For the estimation of sulphate, 5 gms, of the sample is 
dissolved in water and 10 gmst of Rochelle salt added. 
The solution is allowed to stand overnight and Ae sulphur 
filtered off. Tfie sul|ihate in the filtrate is precipitated in 
the cold solution by adding BaOb. After standing for several 
hours, the BaSOj is filtered off, washed with vcr)-*dilute 
HCl and thcn^vatcr. It is dried in the oven, ignited and 
weighed. , , 

BaS04 into Na2S04.10M2O =’1-38 

A method of titrating thiosulphate V,itho.ut the use of 
iodine has been proposed Jay Besson.'-* 
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25 gms. of the sample is dissolved'in, water and the solu- 
tic\ made up to iW> c.cs. in a graduated flask. 10 ccs. of 
this solution is pipetted into a flask, and treated with exactly 

25 c.cs. of ^NaOH, and 20 c.cs. of neutral hydrogen per¬ 
oxide. The mixture is heated on the water bath for 10 minutes 
and then cooled down. The excess of NaOH is titrated back 

. N • ' - 

with jqIICI, using methyl orange as indicator. 

4H2O2 -I- NaaSaOs + 2NaOH = aNaaSOi -t- 5H2O 

I C.C. NaOH = 0-0124 gm. NajSaOu, 5H3O 

The results obtained by Besson’s method are slightly 
lower ih.m those obtained by simple titration with iodine. ■ 


lU'-.l-KKl'-.NCKS 


‘ y,w. Anu-r. I.ealhir (%-m. Assof., 1907, p. 126. 
Co'!., 1907. .>p. 103, 259. 
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CHAPTER XI 

COMMERCIAL EGG YOLK 

Egg yolks arc used in llic leather trjidc in connection with 
the manufacture of glove leathers, tind also as a constituent 
af fat-liquors, where they act as an.emulsifier for the other 
Otis used. The constituent of most importance is tin: fat, on 
the percentage of which the sample is usually valued. Allen 
gives the ^pllowing detailed analysis of liquid egg yolk :— ' 

Vitellin . . . * . . . r 5',S per cent. 

Nuclein ... ., , 

Ccrebrin . . 0'3 „ 

I.ccflhin. 7“ 

Glyccro phosphoric aciil fc 

Chole.sterin ... 0’4 

Fats.-’O',? 

Colouring matter . . . o ; „ 

Salts. ro 

Water.5‘'S " 

Many samples examined by the author have conttiined 
more than 20 per cent, of fat, as the following tyqticid analysis 
shows: - 

Moisture .pS-j per cent. 

Oil.27 0 

Mineral ash.• . I’q 

The determinations usually made in the exaiJHnation of 
a sample of egg yolk are moisture, oil, ash, and the ftature 
and amount of preservative present. ^ 

Moisture.—About 10 gms. of clean dry sand and a short 
piece of glass fod are put into a clean flat-bottomed glass 
dish, and the whole dried in the steam oven for tljree hours 
and weighed.* A quantity of the vvell-mixifd saimde (about 
5 gms.) is added to the dish, which is thr^n re*ivcighcd. The 
whole is carefully ini.xed and dried in thi# steam oven, or a 
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hot-air oven at 102° C. if the temperature can be regulated, 
iMtil there is na further loss on subsequent drying. The 
V 1 ( loss sustained on drying represents mois¬ 

ture. 

Air example of the calculation is 
given below— , ■ 





(1) Weight of basin, 
sand 'and rod only 

(2) Hasin, sand, rod ai,'d 

yolk. 

(3) Weight of egg yolk 

added . 

(d) Weight of basin and 
contents. 

(•t) Weight after heating 
to constant weight . 

(5) Loss on heating . . 

I’ciTentagc of moisture 


= 30-257 gms. 


= 35:721 

= 5-4^14 


= 35-721 

= 33 -o «4 •• 

^ yP-(>37 •. 

_ 100 X 2-637 
5-464 

- .pS-e per cent. 

' moisture. 


.Nin'K.—In the above method it is 
very important to .stir the contents of 
the basin frequently during the first hour 
of drying, otherwise the mass will cake 
together and be difficult to detach for 
the subsequent estimation of the fat. In 
addition to this, complete drying is ren¬ 
dered difficult and prolonged. 

Oil or Fat.—The residue from the 
moisture determination, is carefully trans¬ 
ferred to a small mortar and powdered. 
If nceessary, the last traces of fat can be 
removed from the side of the dish by 
means of a piece of fat-free cotton wool. 
This is extracted later on with the yolk. 
I hc powdered yolk is now transferred to 
an extraction thimble ajid the pe.stle and 
mortar used wiped out with the same 
piece of cotton already used. This is 
then added to the thimble, being placed 
lightly over the surface of the dried yolk 
and sand, together with a little more fat- 
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free cotton wool. The thimble is put into a Soxlilet apparatus 
(Fig. 4) to which is attached a clean, driid, weighed flask. 
The yolk is then extracted with dry, light petroleum effier 
for 6 hours. The flask containing the solvent, in which 
will be dissolved all the fat, is removed from the Soxhlet and 
the petroleum ether distilled off. Tlic residue consisting of 
the fat is then dried in a steam oven until constant in weight. 
The calculations necessary in order to .'irrive at the percentage 
of oil ai'e— 

» 

Weight of yolk employed V 4^4 "'ns- 

Weight of flask +’fat . . =- 3/-3tt2 „ 

„ ..-= 25-861 „ 

Weight of fat . . . - 1-521 „ 


Percentage of fat 


1-521 X 100 

" 5-464” 

- 27-8 per cent, of fat.* 


If the sample has been preserved with boric acid, a small 
quantity will be extracted and weighed with the fat. ^^'hen 
such is the case, the boric acid so extracted can be esthnated 
as follows:— 

The fat obtained from the above e.xtraclion is dissolved in 
a small volume of petrol ether and the solution extracted in 
a separating funnel with three or four successive quaptitics^af 
water. P'or preference, the water used .'or the e.xtractions 
should be slightly warm. The w.'ishings an, united and 
treated with one-third their volume of glycerol. I'hc solution 

is then titrated with j^NaOH, using phenol phthalein as 

indicated. 

I c.c. ^ NaOII = 0-00O2 gm. boric acid. 

10 

The amount found is deducted from the weight of the 
extracted fat before calculating the percentage o^Jhe latter. 

Another method for estimating the fat, pro])dsQd by^Lamb 
and Harvey,* is as follows:— . 

A small quantity of the yolk is weighed in ^beaker 
together with ^ glass rcj:!. By means of this latter, the yolk 
is “ spotted ” on to an Adam’s paper, or a clean strip of filter 
paper. The amount so “ spotted ” is ascertr^ned by weighing 
the beaker ^iid rod again. The ()aper is aUowerl. to dry at 
room temperature, when it is extractedwith petrol ether in 
the Soxhlet apparatus in,the usual way. * 
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According to these authors, the prpcess is very convenient 
when examining », large number of samples. The following 
cotaparativc figures were obtained ;— 

Sand ^leihod* Adam’ii Method. 

277 per cent. ‘ 27-8 per cent. 

22- 00 „ ■ 21-90 „ 

1109 „ irii „ 

24-63 , „ 24-76 

23- 20 „ 23-11 

26-81 „ 26-73 

Jean finds that different solvents extract different 
amounts of “fatty matter,” as shown in the following set 
of figures ;— ' 

I’otroleum ether . . . d^'24 per cent. 

Carbon disulphide . 50-48 „ 

Ethyl ether .... 50-83 „ 

Carbon tetrachloride . 50-30 „ 

Chloroform . . ... . 57-66 „ 

The.sc differences rre due to the solubility of lecithin, etc., 
in thf various .solvents. It is advisable, therefore, to always 
use petroleum ether for the fat extraction. Work on this 
particular point has also been carried out by Parker and Paul.-’ 
Total Ash.—Two or tjiree grams of the sample is ignited 
in a platinum dish until all organic matter has been driven 
off. The carbonaceous residue is broken up carefully with a 
rod, and extracted with water. The aqueous solution is 
decanted mlo a clean beaker and the residue dried and 
ignited to a pure white ash. The residue is cooled down 
and the washings obtained above added. The li(]uid is evap¬ 
orated to dryness in the basin and the residue gently ignited. 
The total ash is then weighed. The extraction of the water 
soluble matter before complete ignition is necessary in order 
to avoid any loss of chlorides by volatilisation. If the ash 
exceeds 2 per cent., the yolk is, in all probability, preserved 
with comijipn salt. In such cases, as much as 10-14 pcf cent, 
of ash may. Dc found. 

Salt.—The ash is dissolved in hot water and the solution 
cooled, down and made up to a definite volume in a graduated 
flask. An aliquot part of this solution is pleasured into a 
flask, a few drops of potassium chromate added, and the 
N 

chloride's titrateef with — silver nitrate. 
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The salt can also Ije estimated in the residue from the fat 
extraction. This is transferred from the extraction thimblt 
to a clean beaker and extracted with cold water. The 
aqueous solution is filtered and made up to a known volume. 
An aliquot part of,this is taken and titrated with silver nitrate 
solntion in the usual manner. • 

Boric.—The presence of boric acid can be ascertained by 
the following (jualitativc test. A few grains of the sample 
are ashed in the manner already described and then treatffl 
with a few drops of sulphuric acid and about 15 c.cs. of 
alcohol. The solution is tJien heated r«id the vapour of 
the 'alcohol ignited. In the presence of binic acid, the 
alcohol flame will be tinged green. .For the quantitative 
estimation, the following modiffcation of Thompson’s 
nupthod for the estimation of bork acid in milk can be 
used ;— 

10 gms. of the yolk is treated with 20 c.cs. of a 10 per 
cent. NaC»H solution, and the whole evaporated to dryness 
on the water bath and ignited. The ^residue is boiled with 
20 c.cs. of water and dilute 11 Cl added until all but the 
carbon has dissolved. The solution is transferred to a ioj:Ic.c. 
graduated flas'k and 0’5 gm. of CaCL added. The solution 
is made just alkaline to phenol phthalcin with caustic soda 
solution, after which 25 c.cs. of deaf lime water is added. 
The whole is then made up to the 100 c.c. mark, well mixed 
and filtered. • * * 

50 c.cs. of the filtrate (= 5 gms. of the original yolk) is 
measured into a conical flask, a few drops of pheilcd phthalcin 
N 

added and titrated with noS04 until neutral, after which. 


methyl orange is added and the addition of acid continued 
until the yellow colour of the solution turns faintly pink. 
N 

j NaOH is then carefully added until the liquid just turns 


yellow. The liquid is boiled for sf few minutes to expel any 
CO2 and then cooled down. One-third of it^iolume of 
* . N • . 

neutral glycerol is added, and titrated with -NaOM ulitil a 


permanent pink colour is produced. 


I c.c. NaOH = 0-0062 gra. boric acid, 
to =- • 


Proteins.—The nitrogen is estimated* by" the Kjeldahl 
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method, and the percentage found ;s multiplied by the 
ftictor 6'25 to obtain the proteins. 


KEFKKENCKS 

' Jotv. Soc.Jxalher Trades Chem.^ I9F/, p. 186. 

' Coll., 1903, p. 71. 

^ Jour. Af/ic}. LtiUher Chein. Assoc., 1910, j). 217. 
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CHAPTER XII 

SOAP ANALYSIS 

Roth hard and soft Svjaps arc used in the leather industry. 
The former arc the sodium salts, and the latter the pota.sh 
.salts of the fatty acids. Although this di.stinction is made, 
one frequently finds soft soaps containing no ])ot'ish. These 
are generally made, from castor oil, the soda .salts of the 
fa^ty acids of which'make a very good non-potassic soft soap. 
For general analytical purpo.ses, the alkalies in hard soap 
arc calculated as Na.COs, NaOll, etc,, and In .soft .soap as 
KaCO.i, KOI I, etc. 

Soaps rapidl)’ dry on exposure to air, .so that it is necessary 
^ to conduct the analysis immediately on receipt of the sample. 
Soft soaps .should be well mixed, and an average sample 
transferred to a wide-mouth glass stoppered bottle. In the 
case of Ifard soap, the end portions of the bar .should not be 
taken for the analysis. 

Fatty and Rosin Acids.—lo gms. of the sample is dis- 
.solved in 200 c.cs. of hot water, and e.xactly 50 c.cs. of normal 
II2SO4 added. The beaker containing the liquid is heated in 
the water bath until a clear oily layer of fatty and rosin acids 
.separates out. A pleated filter paper and weighing bottle 
arc dried in the steam o/en and weighed. The paper is then 
made tbproughly wet with boiling distilled water and the 
fatty acids filtered. These will remain on the filter paper, 
while the aqueous liquid containing the excess of sulphuric 
acid will pass through quite clear. The fatty acids are well 
washed with hot distilled water until the washings no longer 
react acid to litmus paper. The paper and fatty acids are 
carefuliy transferred to the weighing bottle and dried in the 
steam oven until approximately constant in weight. 

Total Alkali.--The filtrate from the determination of the 
total fatty acicis is cooled, a few drops of methyl orange 
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added, and the excess of sulphuric acid titrated back wi^h 
nomial NaOH. 

1 C.C. normal 11^804 = o'03i gra. NujO 
or = c:o47 gm. KjO 

' The following are examples of the calculations involved :— 
(a) Fatty ami Rosin Acids .—lO gms. hard soaj) used. 

Bottle + filter paper + fatty acids - 39'276 gms. 

Bottle + filter paper.= 32'i74 „ 

Fatty acids , . ' . , . = 7-102 „ 

• = 7 ro2 per cent. 

; (b) Total Alkali. —I'dltratc from ‘above fatty acid deter¬ 
mination. 

CCS. of normal II.2SO4 added.= 50-0 ccs. 

c.cs. of normal NaOH required to titrate back = 24-2 „ 

Normal acid used by the total alkali . . . = 25'iS >„ 

1 c.cs’. normal ILSO4 =■ 0-031 gm. Na./) 

25-8 ,. „ „ = 0-7998 gm. NaoO 

.-. 10 gms. soap contain 0-799S gm. total alkali 

100. 7-99 gms. Na20, ' 4. 

Total alkali . . = 7 ’ 9 ) per cent, as N.a^O 

* * 

Another method for estimating the total fatty acids is as 
follows:— 

10 gms. of the soap is dissolved in hot water and the 
fatty acids liberated by the addition of a slight excess of 
dilute sulphuric acid. The liquid is then heated in the water 
bath until the fatty acids separate, lixactly 10 gms. of pure 
beeswax is added, and the whole Jieated until the wax has 
completely melted. It is then allowed to cool and the hard 
cake of fatty matter carefully transferred to a flCjh beaker. 
To this, 200 c.cs. of distilled w^^ter is added, and the whole 
heated for 20 minutes in the water bath, after which it is 
allowed to cool. The cake of fatty matter is wmAieTT once 
again as abov^and thifn drained on a clean fi/ter paper. 
When drained it is transferred to a weighed glass^dtsh and 
dried in the «team oven until constant in weight.^ Before 
calculating the percentage of fatty matter„allu\^ance'must be 
made for the quantity of beeswax added. • 
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Example .— io_gm.s. of soap used.' < 

Dish + fatty acids + bcc.swax = 43’853 gms. 
Dish alone.= 26‘803 


Fatty acids + bccsw'ax . 


= i7'050 


Weight of beeswax added . . = lO’OOO 

weight of fatty acids . . = yoso 

I'atty acids = 70 5 per cent. 

Rosin Acids.—Rosin acids may be testfcd for qualitatively 
by the Liebermann-Storch reaction. 

A few drops of the fatty acids are wanned with 2-3 c.cs. 
of acetic anhydride. The mixture is allowed to cool, and one 
drop of pure sulphuric acid added. A fugitive violet colour 
will indicate the presence of rosin acids. 

The quantitative estimation of rosin acids is usually carried 
out by the Twitchell esterification method. recently, 

however, a more simple process has been devised Ijy Fortini,' 
which appears to give satisfactory results. 

2 gms. of the fatiy acids are dissolved in 50 c.cs. of 
petroleum ether I!.l’. 40'’--70'’ C. and the .solution transferred 
to a separate funnel. It is then nitrated by..shaking with 
10 c.cs. of a .specially prepared IINOa, made by mixing 
25 c.cs. of fuming HN,D;j(S.G. i’52) and 75 c.cs. of HNO3 
(S.G„ r4‘')- To the mi.xed acids is added a little urea to 
destroy any nitrous acid, and render the .solution colourlc.ss. 

After shaking, the solution is cooled if necessary, and 
allowed trt'separate. The end of the reaction is indicated by 
the petrol ether layer turning from a green colour to a pale 
yellow. The acid layer is separated and the cthcral .solution 
again nitrated with 5 c.cs. of the prepared HNO3. The acid 
layer is separated off and the ether washed, first with HNO3 
and then distilled water. It is then filtered through a dry 
filter paper and the filtrate collected in a clean, dried and 
weighed flask. The filtec pajier should be washed once or 
twice witb small quantities of petrol ether. The ether is then 
distiljed ctf and the residue of fatty adds only dried at 100° C. 
and weighed. The weight of fatty acids found, deducted from 
2 gm.=„ will give the quantity of rosin acids in 2 gms. of the 
mixed acids. 

Example.--2-^2 gms. of the mixed fatty'and rosin acids 
used. ■ 

.Flask + fatly acids . . . =27-530 gms. 

Flask . ^.= 25-453 ,. 


Fatt)' acids 


2-083 
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^osjn acids =(2-52-2'o83) gms. 

= 0-437 gra. 

Per cent, of rosin acids = - - 

2-520 

- 17-3 per cent. 

Assuming the total fatty and ro.sin acid contents of the 
soap to be 70-5 per cent., the percentage of'the rosin acids in 
the original soap vvould be 

70-S X i 7-,3 

» • 100 

= 12-19 per cent. 

, Free Caustic AlkaU.~5 gms. of the soap is dissolved in 
ltK)-i5oc.cs. of recently boiled alcohol of 95 percent, strength. 
When dissolved, the solution is filtered, and any residue on 
the paper washed with alcohol. The filtrate is titrated at once 

N ' • . . . 

with - HCl, using phenol phthalein a.s\indicator. 

N 

I C..C. HCl = 0-004 gm. NaOII ; 

10 

or = o-oo?t) gm. KOll 

The alcohol used for this determination should be .madfi 
neutral to phenol phthalein. 

If the filtrate docs not react all aline to the indicator,' 
free fatty acids may be present, and in that case the alcoholic 
N 

solution is titrated with — NaOH until the phenol phthalein 
is permanently reddened. 

N 

I c.c. - NaOH = 0-0282 gm. oleic acid 

Alkaline Carbonate.—The residue 011 the filter paper in the 
above determination is washed with hot distilleu'lyater, and 
the filtrate collected in a clean flask. The alkali dissolved is 
N 

then titrated with HCl using methyl orange as indreator. 

This gives the Alkali as carbonate in 5 gms. of the original 
soap. 

' N 

I c.c. HCl = 0-0053 gm. Naat.Os 
= 0-0069 gm. K.,,C03 


or 
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This last titration will also includa r.ny silicate or borate 
present, as both these substances react alkaline to methyl 
orange. 

Combined Alkali.—This is obtained by subtracting the sum 
of the free alkali (calculated as Na20) and ai'kaline carbonates 
(calculated as Na20) from the total alkali as Na20. In the 
case of soft soaps the alkali is calculated as KoO. 

Silicates.—The solution remaining lifter titrating the alkaline 
carbonate is rendered acid with an excess of HCl, evaporated 
to dryness and ignited. The residue is dissolved in dilute 
HCl, boiled and filtered. The ii',.soluble silica is well washed 
with hot distilled water, dried, igniteil in a tared crucibie and 
weighed as Si02. This gives the amount of silica present as 
silicate in 5 gms. of soap. 

.Si02 into NaaSi^Oi, (vvater-gla.s.s) = ]-2^6 

. Moisture.—Moisture in soap may be estimated by any one 
of the following methods :— ^ 

(i?) 2 gms. of the soap is weighed into a glass basin of 
about 7'5 cms. diam(;tcr and dried at 60° C. for 1 hour. 
50 c.cs. of absolute alcohol is then added and the solution 
evaporated to dryness. The residue is dried .'in the hot air 
oven at 105° C. for 2 hours, then cooled and weighed. The 
loss in weight is calcula-'cd as moisture. 

The above method is that issued by the U.S. Bureau of 
Standards.^ 

(i) A known weight of the .samjile is heated in a tared 
crucible oli a sand bath or over a small flame until all moisture 
has been expelled and a watch glass held over the crucible 
ceases to become moistened. 

The crucible is then cooled and weighed. This method 
gives only approximate results, and duplicate determinations 
should always be carried out. 

(f) Distillation Method ?—15 gms. of the .soap is trans¬ 
ferred to a distillation flaok together ivith an equal quantity 
of watett.^fcee oleic acid (red oil) and 150 c.cs. of water- 
saturated*^ xylene {i.c. xylene which has been shaken with 
water and allowed to stand-for some time). The mixture is 
distilled and 85 c.cs. of the distillate collected in a graduated 
tube w’hich already contains $ c.cs. ;)f water-saturated xylene. 
The graduated tube should be in the form of a cylinder 
holding'120 c,.cs., and constricted at the bottom to form a 
graduated tube of 4 cms. in length and graduated to 0‘i c.c. 
The distillate is allowed to separate for 30 minutes and the 
volume of water read off. This represents the moisture in the 
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quantity of soap Uktn, from which the, percentage cai> be 
calculated. 


UKl'EKEXCI S 

^ Annali Ckim. A//'/., 191S, p. 102; ^.S.C./, 191S, p. 3S1A. 
2 Circular No. 62. U.S. JJmeau t'l 

•' y. liuf, hug. Clhm.y 191S, p. 5'jS; J.S. 191S, \\ ' 30A. 


NUl'KS 



LEATHER CHEMISTRY 


NOTES 



LEATHER CHEMISTRY 


^O'l’ES 



cuArri'R xiii 

OILS, FATS, WAXES 


OlI,S and fats arc, generally speaking, mixtures of various 
esters of fatty acids and the tri-h\’dric alcohol, glycerol 
CILOII .CIIOII, CHoOlI. 

In the case of waxes, the glycerol is replaced by higher 
mono-hydric alcohols, such as cetyl alcohol CioHjcOH, and 
myricyl alcohol C^ol liaOII, Fuller details as to the structure 
of oil,s, fats ami waxes can be found in the well-known work 
by Lewkowitsch ’ or the recently published book by J''r}’er 
and Weston.^ 

When examining an oil for its purity it is im]rortant to bear 
in mind that it is always necessary to base (nie's opinion on 
die results of a comiilete examin.ition, and not merely on the 
results df one or two determinations. 

■ It is, of course, impossible to deal very fully with this 
subject whhm the limits of a single chajiter, so that more 
detailed infoi mation should be sought for in the .standard 
works alrcad}- referred to. 

The following arc the determinations usually made on a 
sample of oil or fat: - - 

Moisture.—2 gm.s. of the oil or fat is weighed into a 
tared crucible and carefully heated over a very small flame 
until the cracking and frothing, which at first takes place, 
ceases and'the first signs of small puffs of oil v.apourare seen. 
The crucible is then cooled down and weighed. The loss in 
weight can be taken to represent moisture. 

Thjs loss on heating will naturally include any other 
volatile constituents present, but i^ is accurate enough for 
technical purposes. This method is not, howeVer, accurate in 
cases M'hdre drying oils are present. A more accurate method 
is to heat the^oil in a flask on a water bath, alid collect the 
water driven oft in m weighed calcium chloride tube, a current 
of an inert and 'dry gas being .passed through the flask 
during hepting. 
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As a general rula, it may be taken that water is practicajly 
absent if the oil does not “ crack ” or “ spit " on heating over 
a naked flanie. 

Melting Point.—Solid fats (io not have a very definite 
melting point owing to the fact fliat in the majority of cases 
the fat is a mixture of two or more 
compounds. The most widely used 
method is the capillary tube method. . 

A piece of ordinary thin walled glass | ' 

tubing is drawn out so as to form a '' '-• 

capiljary tube having a cHameter of * j 

about I inm. This is allowed to cool 
and then cut by means of a file into 
the desired length (about 4 cms.). A 
I'ttle of the fat is melted in a basin and 
a small quantity introduced into the 
capillary tube. This is them allowed 
to cool ancl set for a period of hours, 
or longer if possible. The tube i^;^ 
attached to the stem of a thei'mometer 
by means of two small rubber rings 
(these can be’cut from a piece of rubber 
tubing) and then suspended in a beaker 
of water, as shown in Fig. 5. The water 
is gradually heated with a small flame, 
during which time it is stirred with 



the stirrer. The temperature at whith ^ 5.—Mclnne I’omi 
the fat melts to a clear liquid is 
noted. The fat ma)’ rise in the tube before it is completely 
melted, .so that this indication .should not be taken as 
the M.P. 

It is essential that the fat should be allowed to set for a 
long period after introduction into the capillary tube prior to 
taking the M.l’., otherwise the correct reading will not be 
recorded. An example quoted by*Fr)’er and Weston (Av. r//.) 
illustrates this point. Tri-slearine, shortly after ‘s.dhlifying had 
a M.P. of 55“ C* but after being allowed to set f6r a Icmger 
period rose to 71“ C. * 

Duplicate determinations should alwa3’s be made.— 

Specific Giwity.—The specific gravity of an oil may be 
conveniently determined by means of a specific gravity bottle 
or a Sprcngel^tube (Fig. 6). In this latter ruethod," Hie tube, 
together with the small glass caps, arc cloaoed, dried and 
weighed. This is be.st done by sirsperidin^ the tube from the 
hook on the balance by a* platinum wire. The caps are then 
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rcifioved and the tube filled by suction • with the oil to be 
examined. This is adjusted to the marks on the arms of the 
tube by withdrawing the superfluous oil with a piece of clean 
filter paper. In the case of liquid oils the tube should be 
adjusted at a temperature of I5'5° C. by im’.-nersing the tube 
for some time in a beaker of water at this temperature. Witii 
solid fats, the tube is adjusted at ioo° C. by immersing it in a 



leaker of boiling water, the fat having been previously melted 
before filling the tube. 

After adjusting the oil to the marks, the tube is wiped, 
the caps replaced, cooled to ordinary room temperature and 
weighed. The weight of oil or fat introduced is obtained by 
difference. The tube is then cleaned, and its water capacity 
ascertained at a temperature of I5'5° C. 

The specific gravity of the oil fat will be— 


. Weight of oil or fat 

Weight of water 

When both water and oil have been adjusted at I5'5“C. 
the specific gravity is designated S.G. whjle in the case 


100 ° C. 


of fats adjusted at 100° C. and the water at I5'S° C,,S.G.“^t^ 

Refractive Indeoc.—The refractive index of an oil is most 
conveniently determined by means of the Abbe refractometer. 








Kl(.. 
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This type of instrunfcnt, now being made, in England by 
Messrs. A. Hilger, is shown in Fig. 7 - It has many advantages 
over other types of refractometers, among which may be 
mentioned— , 

(d) Only a very small quantity of the oil to be examined 
is required (a few drops). 

(/>) Measurements can be made with either daylight or 
artificial light. • • 

(r) The rcfractiwe index is read off direct from the scaft. 
A uniform temperature is maintained by a current of water, 
prcvioy.sly heated, circulatec^ through the hollow jacket sui- 
rounding each prism. 

When the temperature has reanained stationary for a 
time a few drops of the oil are placed between the prisms, 
aftd the edge of the shadow observeuby looking through the 
eyepiece brought on to the cross lines in the eyepiece. .The 
refractive index is then read of? on the scale. 

The follcAving are the average values for the more common 
oils (reading at I5°C.) 

Almond oil . . r473-r473 Ncatsfoot oil r4G8-r47o 

Castor oil . '. 1-479 1-4809 Olive oil . . 1-469-1-471 

Cod liver oil . r4<S03-r482 Rape oil . 1-474-1-476 

Brown cod nil . 1-480-1-481 oea'oil . . 1-473-1-479 

Cotton.seed oil . 1-474-1-4755 Sperm oil . 1-466 r!.673 

Lard oil . . . 1-469-1 Tung od ■ 1-489-1-504 

Linseed oil . . 1-482-1-485 hale oil . . 1-4,7-1-48- 

Menhaden oil . 1-481 1-483 


To correct for temperature, the average factor 0-00038 
per deg. C. Ciin be used. Ihus if an oil had ,a lefr.ictivc 
inde.x 1-463 at 20° C. this would correspond to (5 X 0-00038) 
4 ~ 1'463 at 15 C. 

A very complete description of the use of the refractometer 
is given in a booklet issued by the makers. 

Ash.—In the majority of case.s the amount, of mineral 
matter in an oil is very small indeed, Init at the present time, 
the determination and examination of the ash of a fat is of 
value in detecting hardened or hydrogetiised oils in inycturcs. 
A known weight of the l^it is ignited in a tared crucible and 
the residual asTi cooled and weighed. For the detection of 
nickle (used as a catalytic agent in the haiilening of oils), 
the ash is dissolved in IICI and the solution pvapofated to 
dryness. The residue is dissolved in adittle alcohol and 1-2 
drops of ammonia added.. This liquid is then tseated with 
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a'hot solution of, a bcnzildioxime, whrti, in the presence of 
nickel, a red colour or prcciintate will be formed. 

Acid Value.—The acid value of an oil or fat is"cxprc.ssed as 
the number of milligrams of KOII required to neutralise the 
free fatty acids in i gm. of the sample. IVnis value is not a 
“constant” for any .specific oil, as the production of free acid 
is influenced by such factors as age, mode of preparation, etc. 
li 5 gms. of the oil is weic;hc<l into a conical flask and slightly 
wdrmed with 25-30 c.cs. of neutral, 90 per cent, alcohol. A few 
drops of phenol phthalcin solution is added, and the free acidity 

titrated with ^NaOH or KOH. • • 

10 

The acid value, according to the above definition, is cal¬ 
culated as follows:— 


c.cs. of — alkali used x 5 61 

_10_ . ^ 

weight of oil taljcn 


= acid value 


In order to give ‘a clearer solution for titration, .some 
authors recommend as a solvent for the oil a mi.xturc of 
alcohol and ether, instead of alcohol alone. 

As already stated, the acid value of oils vary consider¬ 
ably. Moisture seems to favour the production of free acids 
and rancidity, while it is known that lipolytic enzymes from 
'oil-bear;ng seeds jiass through into the oil during expression, 
^where they exert their hydrolytic action. Gardner “ has 
s'ludied U'e- effects of long storage on the composition of 
vegetable and animal oiks, and, among other thing.s, finds 
that the acidity increases. This, how'cvcr, is not .so marked 
in cases where the oil has previously been sterilised. 

Saponification' Value. - The saponification value of an oil 
is the number of milligrams of KOH required to .saponify 
one gram of the dry oil or fat. Mineral oils and, to a large 
extent, rosin oils arc not .saponifiable, so that the saponifica¬ 
tion value serves as a means of detecting the latter oils when 
uscd_ as adulterants, etc. The reaction which takes place 
when an oil is saponified with caustic potash is represented 
by the following equation : 


/CO. OR KOH ,/OH R.CO.OK 

QiHcf-Cp.OR + KOII = Cyij^^OH + R.CO.OK 

V0.O.R KOH \OH R.CO.OK 

CR = alkvl groiiik), * 

The method e.mpldycd for determining the saponification 
value of a fat is as follows; r5 to*2 gms. of the oil or fat is 
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weighed into a conical flask, and exactly P.^^c.cs. of an alco» 
holic potash solution added. This is prepared by dissolving 
40 gms. of pure KOI I in the smallest possible quantity of 
water, and making the solution up to 1000 c.cs. with pure 
alcohol in a graduated (lask. The solution should be allcjwcd 
to .stand for some time, and filtered before u.se. 

Into another flask i.s pipetted exactly the same volume of 
KOIJ as u.sed for the actual determination. In order tg 



obtain correct results it i.s necessary to take gre.lt cafe in 
measuring exactly the .same volume of KOII in bcjth fl.asks. 
To do thi.s, the pi])ettc is allowed to empty, and th»n, say, 
three drops ovej;. By allewing the same number of dro[)s to 
be collected in both cases the volumes in the two ilasks will 
be the same. , If preferred, a burette may boused for mea¬ 
suring the volume of alcoholic KOII. Both flasks are then 
fitted with long glass tubes, to act as aq; condensers, and 

hentf'd in .a hoilinn water Vtalb for lialf an hour tFtrr 
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During heating the contents of the 3 asks are occasionally 
shaken, care being taken that none of the liquid is allowed 
to get on to the corks. The flasks are then cooled down, 

N 

and the liquids titrated w'th ^HCl, using phenol phthalein 
as indicator. 

The reading obtained in the case of the “blank experi¬ 
ment’’ will give ..the amount of alkali added, while the read¬ 
ing from the actual experiment will be ■‘equivalent to the 
KOH remaining unused. The difference between the two 
will give, therelore, the KOI! used for .saponifying the oil 
taken for the determination. 

The .sa[)onification v;duc can then be calculated thus— 


saponification value = 


N 

No. of c.cs. KOH con.sumed x 56', 

_2_ 

weight of oil taken x 2 


Example. —r83 gtns. of oil taken, and 25 c.cs. of alco¬ 
holic KOH u.sod. 

N 

-HCl required for the “blank” experiment — \’]'2 c.cs. 


N 

2 

oN 

2 


HCl 


actual 


KOH used in s.aponifying the fat 


. = 4-8 .. 
. - 12-4 „ 


Saponification value = 

= Kjo-o 


A low saponification value will indicate the pre.sence of 
unsaponifiable matter, such as mineral oil, rosin oil, etc., 
although cases are on record where undoubtedly genuine 
oils (chiefly fish-liver oils) have contained a large quantity of 
natural unsaponifiable matter, with a consequent low saponi¬ 
fication value. These instances must be borne in mind when 
expressing an opinion on the purity’ of fish oils. Chapman * 
examin,_d a sample of fi.sh-liver oil from Centnphorus grann- 
lo-ds and Srymnus lichia, having a saponificaticn value of only’ 
22’5, and containing Sq’i per cent, of a new hydrocarbon 
spinacene,'' Cu,iri.-,o. 

Iodine Value.—The iodine value of an oil or fat is the 
percentage, of iodine absorbed under standard conditions. 
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This ab’sorption of iodine is due to the presence in the oil of 
unsaturated fatty acids and their glycerides.' 

Based on fhc iodine value, oils may be divided into three 
classes, thus— 

• 

1. Non-dryin<foils. Iodine value, up to lOO. 

2. Semi-drying oils. Iodine value, from lOO to 130. 

3. Drying oils. Iodine value, from 130 to 200. 

The drying oils are used largely in the manufacture (uf 
paints ; but their value in this respect is also gijvcrned by 
the nature of the film ])rodijced when the oil is exposed to 
the *atr. During the drying of oils oxygen is absorbed, 
which, in the case of paints, is frequently aided by the use of 
dryers. It must be remembered tliat all oils having a high 
i*dine arc not e(iually good in drying*properties. 

Several methods have been proposed for the determination 
of the iodine value, that described here being Wijs' method. 

Great care must be observe(j as regards the purity (jf the 
reagents usetl in the estimation, and also in the manipulative 
details. 

The solutions required are — 

(1) Iodine 4 iolntion. — 10 gms. of jHire iodine trichloride is 
dissolved in 500 c.c.s. of glacial acetic acid, and the .solution 
added to one of 1 ri gms. of iodine .di.s.solved in about 500 
c.cs. of glacial acetic acid, care bi-ing taken to avoid, any 
access of moisture to the .solution.s. The liipiid is then made 
up to 1500 c.c.s. with the same .solvent, and transferred tqjt, 
stoppered, coloured glass bottle. 

N 

(2) Sodium I'kiosulphale Solntion, Slrenglh. —Made by 

dissolving 248 gm.s. of pure NaaSjf.),!. sllhJ in water and 
making the solution up to ioooc.es, with distilled water. This 
solution is carefully standardised by any of the known methods. 

N 

I c.c. Na.)S"03 = ovi 26 y gm, I. 

10 ■ 

(3) P7tre Dfy Carbon Tetrachloride CCIj.-—The tetra¬ 
chloride is redistilled and dried by standing in contact with 
a little fused CaCl2. I’urc CCIi has a B.l’. of 76° C. 

(4) Potassium Iodide.^ -A 10 per cent, solution of KI, free 
from iodate, is tised. 

(5) Starch Paste.-O'S gm. of starch is di^olved by heat¬ 
ing in about 5 o c.cs. of water, and the solution dduted to 
50 c.cs. This must be quite cold when used. 

Method .— O'I to 0-5 gra. of the dry saihple, according to 
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its supposed iodjne value, is weighed ifito a clean, dry, wide¬ 
mouthed, stoppered bottle. This is most conveniently done 
by weighing a small beaker containing a little of the sample, 
transferring a few drops to the bottle and re-weighing the 
beaker. The quantity introduced is then ascertained by 
difference. 

10 c.cs. of CCb is added to dissolve the fat, and then 25 
p.cs. of the iodine solution pipetted in. The bottle is then 
tightly stoppered, and the whole allowtid to stand for i 
hour. At the end of this time 10 c.cs. of the 10 per cent. 
KI solution is added, and the 'residual iodine titrated with 
N 

^^Na2SoO:i, using starch paste trjwards the end of the titra¬ 
tion as indicator. 


At the .same time as the actual iodine value is being 
carried out, a blank experiment is made in which the same 
details are observed as in the actual experiment, with the 
exception that no oil is iisecK This soluticjii is t'trated in the 
usual way, and will give a measure of the total iodine added. 


The difference between the volume of ‘ NaaSoO i rc- 

10 ‘ ^ 


quired by the blank experiment and that rcajuired by the 
determination proper will give a measure of the iodine 
absorbed by the oil. An example of the calculations involved 
is ^ivqn below. 

Example .—■ 

'“v'-''■•er_-(- oil (first weighing).= i6'937 gms. 

Beaker -f oil (second weighing).= 16724 „ 
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The Hanijs metljod for estimating the iodine value ^ 
similar in detail to the Wijs method, but tile composition of 
the iodine solution used is different. To prepare this, 13 gms. 
of iodine is dissolved in about 500 c.cs. of glacial acetic acid, 
and 8 gms. of bro^mine added. The solution is then made 
up. to 1000 c.cs. with glacial acetic acid. 

Hehner Value. -The Ilehner value is the percentage of 
insoluble fatty acids, together with unsaponifiable matter 
present in the oil or fat. . 

5-10 gms. of the oil is .saponified by boiling with an 
excess of alcoholic potash^about 50 c.»s. of the solution 
desoribed on p. 91. 'I'he soap solution thus formed is trans¬ 
ferred to an evaporating basin, and taken t(.) dryness on the 
water bath, to expel the alcohol. The residue of soap is di.s- 
solved in about 200 c.cs. of hot water, and the fatty acids 
liberated from the solution by the addition of a slight excess 
of dilute sulphuric acid. The, liquid is then heated on’ the 
water bath until the fatty acidij sc])arate out as a clear, oily 
layer. 'rhe*fatty acids arc then tillered through a weighed 
filter paper as described in the estimation of the fatty acitU in 
.soap (see p. 78). 

Example of» Ciiliiilaluin.—’j"i2^ gms. of the fat taken and 
saixinificd, etc., as above. 


Beaker -f filter paper -|- fatty acids . — 34 ‘ 2 i 7 
Beaker -I- filter paper.= - 7 '-S 7 

Fatty acids.■- (Vpco 


Ilehner value 


o’pbo X too 

'1-325 


= 95'0 per cent. 


Oxidised Fatty Acids.—Oxidisetl fatty acic<s have the pro¬ 
perty of being insoluble in petroleum ether, but soluble in 
alcohol. Such oxidised acids are found tc; a varied extent in 
degras. 

5 gms. of the sample is saponified in the usual way and 
the soap .solutism evaporated to dryness in * a, porcelain 
dish. The .soap is dissolved in hpt distilled water and trans¬ 
ferred to a separating funnel. The fatty acids are then 
liberated with an excess of dilute IICI, and the conTents of 
the funnel cooled. The' liquid is extracted with petroleum 
ether to dissolve out the tino.xidised acids. ThC oxidised 
acids will be •found adhering to the side of*1die separating 
funnel. The etheral solution is allowed to sepa’ratc,‘and the 
aqueous liquid run off. The etheral solution is fijtered, and 




LEATHER CHEMISTRY 


96 

the whole of the oxidised acids transferred to the filter paper 
and washed well with petroleum ether. They are then dis¬ 
solved in hot alcohol and the solution collected in a weighed 
flask. The alcohol is evaporated off on the water bath and 
the residue of oxidised acids dried in the steam oven and 
weighed. 

Example.—16 gms. of the oil taken and treated as 
described. 

Flask -H oxidised acids . . = 2{i‘579 

Flask.= 28’326 „ 

0-253 .. 

IOC) X 0-253 

5-736 

4-4 per cent. 

Examination of the Fatty Aoids.—(a) Tiler Test .—This test 
resolves itself into the determination of the solidifying point 
of the fatty acids. The details arc as follows : ■ '' 

The preiiarcd fatty acids arc allowed to stand in a cool 
place overnight and then carefully melted and poured into a 
large teest tube 16 cms. long and 3-5 cms. diameter. The 
tube should be about half fdled. It is then fitted into a 
bottle 10 cms. wide and 13 cms. high by means of a cork. A 
delicate thermometer is inserted in the fatty acids, which arc 
stirred until a cloudiness appears throughout the liquid. During 
-solidification the temperature will rise a little. The maximum 
is nbidd'and recorded as the titer of the fatty acids. During 
stirring the side of the test tube .should not be touched. 

(b) liromme Derivatives of Fatty Acids .—When bromine is 
added to a solution of fatty acids, insoluble bromo-compounds 
are formed. Tlic octobroniidcs are in.soluble in benzene, the 
octo and hc.xabromides insoluble in ether, and the three 
tyjrcs of bromides, octo, hexa and tetra, are ail insoluble in 
petrol ether. From this, it will be seen that the nature of 
the precipitate will depend upon the solvent used in the 
experiment. 

Total Insoluble Bromidos.—-1-2 gms. of the fatty acid 
is dissolved in about 80 c.cs. of petroleum ether, and bromine 
added very carefully until the solution is coloured red. The 
flask and its contents are then allowed to stand overnight. 
The preeipita^^, consisting of a mixture of octo, hexa and 
tetrabromides, is filtered off through a weighed filter paper, 
washed well with petrol ether, dried by exposure to the air 
and then in the steam oven, and finally weighed. 


Oxidised acids.= 

Tercentage of oxidised acids = 
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Octftbromides and •Hexabromides.—A known woiylit of tbe 
fatty acids is brominated as usual, using ctlier as the solvent 
in place of pttrol ether. The precipitate will consist of octo 
and hexabromides only. 

Tetrabromides <>ply.—Obtained by difference from the above 
to*detcrniinations. 

Octobromides. — 1-3 gras, of the fatty acids are brominated 
with an exces.s of bromine, using benzene ;us the solvent fpr 
the fatty acid.s. ,The i)recipitate will consist of the oefo- 
bromidcs only. The biomides can be used as a valuable 
means of discriminating beliveen fish anti other oils. 'Ihe 
brotnrdcs of the former, together with lliose obtained from the 
fatty acids of marine animal oils, blacken when the M.P. is 
determined in the usual way. Fromides from other oils do 
*ot. Thu.s, if the bromides turn bl.fck, it is an indication of 
fi.sh oils. 

tinsaponiflable Matter.—Tlv: imsaponifiable matter’will 
consist of the smidl ([uantity sif natural unsaponifiables in 
oils and fatS, /.z’. chole,sterol, |ihyto.slcrol, etc., also mineral 
oils and waxes and the imsaponifiable portion of .any risin 
oil present. In the case of wa.xes, the un.saponifiable matter 
will also contain the higher alcohols |iresent in waxes. 

10 gras, of the sample is sapc.inified with .alcoholic potash 
in the usual way, and the soap soiutian transferred to a basin 
and evaporated to dryness. The re.sidiie is dissolved ire hot 
water, the solution cooled ami extracted '.itli four suJces.sive 
30 c.c. portions of petroleum ether. If, during th e extra t' •• 
tions a persistent emulsion sliould be foimed, it may be 
broken uji by the addition of <a few drojis of .dcohol to the 
petroleum ether layer. The ethernl extr.icts ,ue united and 
washed two or three times with cold, distilled^water in a clean 
separating funnel. This is necessary in order to free the 
etheral solution from small t|uantitie.s of soap. The washed 
solution is transferred to a tared llask and the solvent distilled 
off and recovered. The residue of imsaponifiable matter is 
then dried in the steam oven and neighed. rjiis can then 
be e.xamined to'ascertain its nature. With very few cMcep- 
tions, the unsaponifiable matter in oils is very smidl. In the 
case of fish-liver oiis, however, it is variable, and it injjy reach 
as high as 15 per cent. As a general rule an oil should be 
looked upon with suspicion if more than 2 per cent, of un¬ 
saponifiable matter is found. •* 

Examinatioti of Unsaponifiable Matter.--As ,§tated above, 
the unsaponifiable matter may contain a phytostcrol (from 
vegetable oils), cholesterol (from animal oils), arid in addition, 
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SKch substances as paraffin wax, mineral oil, resin oil, etc., 
which are sometimes used to adulterate the more expen¬ 
sive oils. " 

The unsaponifiable matter prepared from a considerable 
quantity of the oil or fat is'dissolvetl in cth,er and the solution 
allowed to crystallise. When the ether has evaporated a 
small quantity of alcohol is added and the solution warmed 
slifjhtly. It is t,hen allowed to crystallise out slowly. The 
crystals obtained can then be examined under the micro- 
sco])e and compared with tjqie slides of both cholesterol and 
phytoslerol. 

Further information may be jtained by takinp; the melting 
point of the acetate pre])ared from the crystals. The crystals 
obtained above are warmed with a little acetic anhydride. 
The excess of the anhydride is driven off by evaporating the 
solution on the w’ater bath. A few cubic centimetres of 
alcohol is then .added and the acetates alloweil to crystallise 
out. The cr j’stals are drained .and re-dissolved in alcohol and 
re-crystalliseil. As soon as the first crystals havc'formcd, they 
art! collected and the M.F. taken. Further crops of crystals 
are obtained and the M.F. of e.ach crop taken. 

Chole.sterol acetate, M.F. i i3’o-i i • 

The M.F. of phytosterol acetate varies a little .according 
to its origin, but the .average is about 125“ C.. ora little above. 

In ca.ses where a mixture of cholesterol acetate and pliyto- 
•sterol '.icct.ate is obtained, the M.F. of the different crops of 
ijaystals will vary. 

i'l.T'uirther details .as to the examination of the uns,aponi- 
fiablc matter, standard works of reference should be consulted. 

Rosin oil in the unsaponifiable matter w'ould be best 
detected by examining the fatty acids for rosin acids which 
generally acconlpany rosin oils. This may be done by the 
Liebermann-Storch reaction (see p. 80). 

Specific Temperature Reaction.—This is a modification by 
d'hompson and Rallantjme of the original Maumcnc test. 
This is determined as follows 50 gms. of the oil is weighed 
into, a beaker of about 250 c.c. cap.acity. ’ This beaker is 
then put into a nest of cotton wool in a larger beaker or card¬ 
board box. The temperature of the oil is carefully taken and 
recorded. 10 c.cs. of pure sulphuric acid is now run in from 
a pipette and the mixture of oil aiid acid constantly stirred. 
The maximuip^,temperature attained is noted, and the increase 
in temperature obtained by subtraction. The'-e.xpcriment is 
now repeated in the same beaker (after being well cleaned), 
using, in the pl 4 ce of oil, 50 c.c.s. of distilled water. It is 



OIP,S, FATS. WAXES 


99. 


imperative that the* initial temperature of_tlie oil, water #nd 
acid used should be the same. The increase in temperature 
of the water and acid mixture is ascertained. The specific 
temperature reaction is then calculated. 

Increase in temperature of the oil x loo 
Increase in temperature of the water 

Acetyl Value.- -The acetyl value is based on the fact tb:it 
when a hydro.xyh^ted comitoimd is boiled with acetic anhyditde, 
the hydrogen atom of the Oil group is replaced b\' an acetj-l 
group (CH;,. CO). 

-This reaction takes with hydioxylated fatly acids and 
their glycerides and the alcoholic compounds present in waxes. 
As determined, the acetyl vtilue is the number of milligrams 
.of KOII rctiuircd to neutralise the Itcetic acid produced from 
T gm. of the accU'lated oil, etc. 

jVccording to Lewkowitsclj the most convenient melliod is 
as follows:—A suitable quan^'ty of the oil is acet)’latcd by 
boiling wifli .about twice its weight of acetic .inhydriile in 
;i round bottomed flask under a renux condenser. 'The 
acctylated product is transferred to a large beaker and boileil 
with 600 c.c.s.«of water for half an hour, a piece ofbrokcn tile 
being added to prevent bumping. The liquid is allowed to 
separate and the aipicous soluti syphoned off. The acety- 
latcd oil is .again waashed by boiling with distilled watei* until 
the wa.shings cease to redden a piece of rlne litmus jAper. 

Prolonged washing should be avoided, otiicrwise _s],i.r':t 
di.ssociation of the .acetyl product will take place and a low 
acetyl value result. The washed compound is then filtered to 
remove water, the filtering ap])aratus being placed in a water 
oven. A known weight of the acetylated oil prepared as 
above is saponified by boiling with an ex^cess of alcoholic 
potash. The soap solution is transferred to an evapor.ating 
basin and the alcohol expelled by boiling 

The .so.ap solution is transferred to a round bottomed fl,ask 
and an c.xce.ss of to iicr cent. .sul[)huric acid .ukled. This is 
to liberate the ftcetic acid from the potassium acetute formed 
on saponifying the acetylated oil. The flask is connected up 
to a steam distillation apiiaratus at once, and the ajetic acid 
distilled over into a clean fl.isk. In order to m.ike sure that 
all has been dktillcd it i^ advisable to collect the ijistillate In 
two portions, />. the first 500 c.cs. and the ne>^l 50 c.cs-. both 

• N . 

are then titrated with ^^NaOll, u.sing phenok phthalcin as 

indicator. If the distillation has been canned out completely 
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thb second 150c.cs of distillate will not require more than O'l 
to 0'2 c.c. of alkali for neutralising. 

The acetyl value is then— 

/ No. of c.cs. alkali required X 5'6i 

Weight of acetylated oil taken 

The acetyl value is of importance in determining the 
pil[ily of ca.stor Oil. An)' adulteration of the oil generally 
leads to the lowering of the acetyl value. 

Some general note and information on oils used in the 
leather industry are given below. ■ , ^ 

Cod Oil.—The quality of cod oil varies considerably, 
depending chiefly uixjn the method of preparatiem from the 
fi.sh livers. Sam])le.s oflqn contain considerable quantities of 
foots or stearinc. This, in the better quality oil, is removed" 
by rrxking, which consists in allowing the solid material to 
settle out in large tank.s. The iodine value of samples which 
have been racked is usually about 172, while the )>nracked oil 
givqs a lower figure. The unsai)onifiable matter is about l per 
cent. The addition of shark-iiver oil increases the percentage 
of unsaponifiablcs. lloppenstedt gives the following method 
for detecting Menhaden oil in cod-liver oil:—5 c.cs. of the oil is 
well shaken with 5 c.cs. of acetone and then 1 c.c. of cone. 11 Cl. 
The whole is vigorously shaken for i minute. 5 c.cs. of petrol 
ether i,s added, shaken, and allowed to separate. With 
Menhaden oil the lower layer will be of an intense blue-green 
jj;*'cre.as with pure cod oil only a yellowish tinge will be 
given. The lest is not sensitive with less than 20 per cent. 
Menhaden oil. 

Mineral oil will increase the unsaponifiable matter, and 
resin oil, if suspvcteil, can be tested for by the Liebermann- 
Storch reaction (p. 80). 

A very interesting account of the preparation of fish oils 
. in general has been published by the Imperial Institute.’ 

Linseed Oil.—If exposed to the air, especially in thin layers, 
linseed oil rayidly absorbs oxygen therefrom, Lewkowltsch® 
has shown that if the oil is kept protected from air, light and 
moisture it will keep unaltered in composition almost 
indefinitely. Levi and Wilmer ® give the following figures of 
aged linseed oil which have been know'n to ^tand the test of 
a practical trial in the manufacture of enamel leathers and 
have adopted llicm as a standard upon which ,^o judge other 
linseed oils intended for the same purpose :— 
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Ailed Dllulltt.!. * 1 

1 ' 

i Aged Ameiicfiu. 

Specific graviiy .it 20'' C. 

■ j ! 

0*932 

0"946 

liehncr value. 

. 96'57 

92*0 

Sajx>nificalion value* . . . 

. 1822 

186-3 

' Iodine value. 

185-7 

'S3’j 

Fatty acids — i 

Titer test. 


12*0^' C 

SaiHJiiificaLion v.ilut^ . 


.,85-5 < 

Iodine value .... 

. iS.j-o 

187*0 


••The presence of cottuiisccd oil in linsooct oil can be 
ascertained by the Halphen test. 2 c.cs. of the susiiccted oil is 
dissolved in 2 c.cs. of amyl alcohol and 2 c.cs. of a r per cent, 
•solution of sulphur in carbon di-.sulpi*ide added. 'J'he mixture 
is heated in the water bath for a short time. If cottonseed 
oil is present a deep icd coV^ration will be produced" after 
about 10 minute.s' heating. Tw make sure, the liquid should 
be heated iftr 30 minutes before deciding on the sample. 

Another delicate test f(jr the presence of cottonseed dil in 
mixture is the Becchi silver nitrate test. 

The fatty acids from the suspected oil are [jrepared in the 
usual way, and about 5 c.cs. dissolved in 12-15 c.cs. of 90 per 
cent, alcohol. 2 c.cs. of a 3 per cent., solution of silver nitrate 
is added, and the whole heated in a water bath until the volume 
has been reduced to about <S-Jo c.cs. If cottonseed oil is 
present, the liquid will darken in colour and the fa_Uv jiC'di 
will turn a black or dark brown colour. This test ubes not 
respond with cottonseed oil which has been heated 
200°-250° C. 

Neat’s-foot Oil.—Neat's-foot oil is prcparedfi om the hoofs of 
cattle which arc steamed and the oil skimmeef from the surface 
of the liciuor. This oil is particularly favoured for the 
making of fat liquors. 

Samples examined by Fahrion"’ gave the following 
figures ;— 


Acid v.iluc. 

.S.ip(>iiificatiun value 

• lu.itlit; \..lllO. 

M.l’. Fatly .iCids 

9-0 

’ 197'll 

iiS 2 

28^ C. 

2-7 

195-8 

6,S-5 

. 29'' 

4’7 ■ 

■ 97 'i 

59-7 

37 ''.t'. 

2-4 

■ 93'4 

7 i '5 

29'’ C. 

6-8 

196-1 

64-3 

34'' C. 

6-6 

■ 90-3 

1 76*5 

30° C. 

4-0 

1S9-0 . 

76-7 

26° c. 

• 
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'Adulteration with cottonseed oil can tie tested for by the 
tests already given under this oil. 

Castor oil.—Castor oil is distinguished b)' its high s]recific 
gravity and its solubility in .alcohol. The acetyl value is high, 
being on the average 150. It is used as a constituent of fat 
liquors and in the manufacture of turkc)' red oil (sulphonated 
castor oil). 

'• Tallow.—Fresh beef tallow can be rcatlily distinguished 
from mutton tallow by the odour, that of' the; latter being 
rather uni)leasant. ,The melting point of tallow varies and is 
between 42 48° C. The acid value of good tallow for, ).he 
leather trade should not be above 20'o. Adulteration with 
paraffin wax can be delected b_\' the un.saponifiable matter, 
which in such a c.ise w.ould be considerably increased. If 
low-grade distilled grease ha.s been addeil the acid value 
will be high. 

Beeswax.--Ileeswax of comifierce is the wa.x deposited by 
the common bee. Its melting'])oinl i*. 63°-65‘’ CT. 

'fhe addition of stearic acid would be indicated b\' a high 
acid value. The following le.st due to W’einwurm " will prove 
any adulteration with eitlier paraffin wa.x or epresin (refined 
ozokerite, a mineral wa.x). 

, A.small quantity'of the sample is .saponified with alcoholic 

KOH, and the alcohol" evaporated off on the water bath. 
20 c.c’s. /)f glycerol is added to the residue and the liquid 
heated on the water bath ; lOOc.cs. of boiling water is added, 
the case of genuine beeswa.v, will result in a clear 
solution. In the presence of ))araffm wax or ccresin, the 
‘ solution will either turn very cloudy or deiiosit a precipitate. 

Sulphonated Oils. Until within recent years sulphonated 
oils were prepared by' sulphonating vegetable, animal and fish 
oils, but at the present time almost any oil can be rendered 
soluble by' treatment with suli'huric acid. The details of 
such processes are kept very' secret, and very little is known 
about them. “ 

As regards the sulphonation of the fixed'oils, some valu¬ 
able work lias been done by Radcliffe and Medofski.'^ These 
authors give a summary of previous work done and an account 
of their twii research into the subject. 

In the chemical examination of sulphopated oils, the 
following determinations .should be carried out:— 

Moisture.—Tiiis is estimated by heating a known weight 
of the oH in a 'tared crucible, as already described (see p. 86). 

This is not quite accurate as it will include any free 
ammonia p'resent, but will be found near enough for technical 
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work. ‘The amount 6f water in sulphonated oils varie.s cor?- 
siderably, and may reach as high as 25-30 i)er cent. 

Ash.—The total asR is determined in the usual way, using 
for preference, the residue from the determination of the 
water. If more tJian i per cent.' is found, it may point to 
th 5 use of soda in its manufacture. On the other hand, it 
may be due to insufficient .settling out of the ml during 
wa.shing, for this latter purpose NaCl or Na2S(.)4 being chiefly 
used. • * 

The a.sh .should be examined for chlorides. If present in 
any quantity, it may be taken as a sure iifdicalion of the use 
of s^lt for wa.shing. 

Ammonia.—A few cubic centimetres of the oil is diluted 
with a little distilled water and m.ide alkaline with NaOH. 
Gn heating, aii) ammonia pre.sent will be delected by the 
odour produced. This will indicate that ammonia was used 
for neutralising the oil after svlphuiuition and wa.shing. In 
some cases a mixture of NaCVl and ammonia is used for 
this puri)o.se. 

The total ammonia c.ui be estim.ated by diluting a knoVn 
weight of the oil with water, making alkaline with NaOH 
and distilling life ammonia into a solution of boric acid. The 
ammonia colleclerl is then titrateil with .stamiard acid. 

Total Fatty Matter.—An approxitaate i<lea of the total 
fatty matter ma)’ be obtained by dilTerence, i.c. the sura of 
the moisture and a.sh deducted from too. 

A more accurate method is as follows — 

5 gms. of the oil is weighed into a basiTi and 20 c.cs. of 
water added. If the solution. is turbiil, a few drops of 
ammonia are added to make it clear. (It the. solution is turbid, 
it may be taken that either mineral oil, rqsin oil, or un- 
sulphonated oil is present.) 

15 c.cs. of 50 per cent. II2SO4 is then .idded and the whole 
heated on the water bath until the fatty matter separates out 
as a clear oily layer. 10 gms. of “[jure .stearic acid is now 
added and allowed to melt in completely with th^ other fatty 
matter. The liciuid is .allowed to cool and the cake- of fatty 
matter removed and washetl twef or three times by boiling 
with distilled water and cording as already de.scribojJ. Ihe 
total fatty matter is drie^l and weighed. An allowance is 
made for the sftaric acid added before calculating, the total 
fatty matter. •• 

The unsap'onifiable matter can be determiBed a^ for an 
ordinary fat. This will give an idea Its t(j the presence of 
mineral oil. The fatty acids, prepared after sapoiwfication of 
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tire oil, should be examined for rosin oil by the Liebermann- 
Storch test (see p. 8o). 

Degras.—Degras consists in the main of oxidised fish oil, 
and was formerly obtained as a by-product in the manufacture 
of chamois leather. It is irow mamifacturefi to a large extent 
by the oxidation of various fish oils. 

Degras invariably contains water, which, in some cases, may 
ainount to 25 per cent. 

> In addition to the ordinary examination, degras .should 
alwa) s be tested for mineral acid it)*. Tiiis can be carried 
out as follows : 

10 gins, of the sample i.s transferred to a separating fuiincl 
containing 50 c.cs. of petrol ether and too e.cs. of distilled 
water. Tlic mixture is gently sh.iken, to avoid a persistent 
emulsion, and then allowtd to sejiarale out. The aqueous layer 
is drawn oft and a few drops of meth)’l orange added. In thie 
)Jrcs6nce of mineral aciils, the^ meth)-l orange will turn red. 
The amount of acid can be dqlermined by titrating the liquid 
with dccinormal caustic .soda, and calculated as stiiphuric acid. 


■lAliJ.K V 

A.NM\)1(AI and I’llVSlCAI. CdNSI'AM'i IIIU (Ills 


oil 


Caslor oil . 

Cod oil 
Cotlonsced oil 
CoUoiJsectl oil (blt)wn) 
Egg oil . . 

Herring oil 
JJnsced oil 
Laid oil 
Mc'iiliadcii 
Neat’s-foot 
Olive oil . 

I’alm oil . . 

K.Tpo oil (coizn) 

Rape oil (Itlou 11} 

Seal oil 
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Soy l)ean oil . 

Shaik liver tiil 
Tung tiil . '' . 

Whale oil , 

Refined b^ne oil, 
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maiiei- 
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•n- i 

7-10 
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■ 40 45 

100-i'M' ' 

‘}o- 45 * 

— 
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Bone fat 

. » 
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40-50 

Ill) to 40 
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S-io 

0*2-1*0 

Caiidelilh wax 


. 67-70 

5(>-tk) ' 


15-20 
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35-49 
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— 
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CllMTKR XIV 

THE TANNINS (QUALITATIVE) 

TfIK t.'iniiins arc astrin^^cnl substances foimd in various parts 
of plants, (’.If. wood, bark, leaves and roots. Chemically, tlicj- 
belong to the arom.itic class of organic coin|)ounds, and, on 
decOm])osition by a])propriate methods, yield simpler sub¬ 
stances containing, as a rule, only one ben/.ene nucleus. The 
exact chemical constitution of the tannins has been the sub¬ 
ject of much investigation by rerkin, l‘'i.scher, Nierenstein and 
others, but the cou.sideration of this subject is outside the 
scope of the present work. A general revietr of the tannins 
was jjublished by Nieren.stein,' while a more recent survey has 
been WJ'itten by I’erkii) and Everest." 

From the analytical point of view, the tannins are most 
convcP-iently divided into two cla.sscs according to the products 
given on heating, i.c. catechol group, and pyrogallol group. 

"In "addition, many other (pialitative tests can be applied 
in order to establish the identity of the tannin in the various 
tanning materials used in the leather industry. 

Heating wEh Glycerol.—This test, according to Thorpe, is 
carried out as follows:— 

I gm. of the tannin is heated with 3 c.cs. of glycerol to 
200° C. for 20 minutes. The mixture is cooled, diluted with a 
little distilled water, and the .solution extracted with ether. 
The ethcral solution is separated and evaporated to dryness, 
'I'hg resid,ue'is dissolved in a small volume ol^ water and tested 
for catechol or pyrogallol. ■ 

I (' iiol. , Pyroi;.illol. 

Iron alum solution' ‘. . . (Irccn colour liluish iilack^and fmally brown 

Bromine water ppl. No opt. 

Lime water . ... j No reaction Violet colour. 
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Reaction with Iron Salts.—A few cubic centimetres of the 
weak tannin solution is treated with two or three drops of a 
1-2 per centi solution of iron alum. Catechol tannins give 
a green, while the pyrogallol tannins give a blue-black colora¬ 
tion. Mineral acids interfere ivith this reaction, and for this 
reason ferric chloride, which is usually acid, should not be 
used as the reagent. 

Reaction with Lead Acetate.—This I'cagenl gives a preciyi- 
tatc with all tan^jns, but the ])rescnce of acetic acid preveats 
the precipitation of the catechol tannins. 5 c.cs. of ;i weak 
solution of the tannin is treated vith 3c.es. of .acetic acid, 
and.-?|.-5 c.c.s. of lead acetafe. l’re('i|)it;ition will take iil.ace 
only if <a pyrogallol tannin is present. 

For other details concerning thi.s test a paper by Stiasny 
.and VVilkin.son ■' should be consulted^ 

’ Reaction with Gelatine and Salt Solution.--The test solution 
used is made by di.ssolving 1 gm. of gelatine in too c.cs,‘of 10 
per cent, .sodium chloride sotjilion. A few dro])s of this 
reagent is added to a little of the weak tannin solution to be 
te.sted. All tannins give a precipitate, but e.xcess of'the 
gelatine .solution is to be avoided. It must be remembered 
that, allhough.idl tannins give a precipitate with gelatine, it 
docs not follow that all substances precipitating gelatine are 
tannins, although it is quite likely that they liave tanning 
properties. Thus wood-pulp, or sulphite cellulose e>»tr;ict, 
gives the gelatine test, but does not contain tannin. » 

Formaldehyde Reaction (Stiasny).'--I'onnaldelij-de reactfi 
with the tannins in the pre.sencc of II Cl to give condensation 
products, catechol tans being completelx- precipitated. 

According to Stiasny and Wilkinson {hv. a'/.) 50 c.cs. of 
the tannin solution containing 3 per cent, of tiWinin is boiled 
under a reflux condenser with 5 c.cs. of IlCl and 10 c.cs. of 
40 per cent, formaldehyde for half an hour. The character of 
the precipitate is noted and the solution is filtered. 

10 c.cs. of the filtrate is tre.atei] with i c.c. of j per cent, 
iron alum solution and 5 gins, of solid sodiiiiii acetate. Any 
coloration of tin? solution is noted (see table). • , . 

Bromine Water Test. -5-10 c.c.-t of the neak tannin solution 
is made faintly acid by adding 1-2 drojis of acetic acid and 
then a slight excess of bromine water added. A (iTecipitate 
will at once form in thc'case of a catechol tanniiu No pre¬ 
cipitate is-formed with pyrogallol tannins. 

Eitner-Phiiip. Ammonium Sulphide Test,—c.cs. of the 
tannin solution containing 2-5 per cent, of tannin i*s boiled 
for 2 minutes with 2-3 drops of concc*ntr,ate^l sulphuric 
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atid. The solution is cooled down, 5 [^ms. of common salt 
added, and, after .standing for a short time, filtered. To 
2-3 c,cs. of the filtrate is added 10-15 drops of yellow 
ammonium sulphide solution, previously diluted with 15 c.cs. 
of water. All pyrogallol' tannins give a precipitate in this 
test in addition to mimosa and malet, which otherwise behave 
as catechol tannins. (For reaction.s, see table, p. ir6.) 

,, Ethyl Acetate. Figure ('Procter).—The ethyl acetate figure 
a.“ expressed is the percentage of the total joluble matter of 
a tannin solution or extract, etc., .soluble in ethyl acetate. 

25 c.cs. of the tannin solution containing about 0'4 per 
cent, of tannin is evaporated to dryness in a weighed oasin 
and the residue dried at too-105° C. and weighed. This gives 
the weight of total .soluble matter in 25 c.cs. of the .solution. 
Another 25 c.cs. of the solution is extracted three or four- 
times with 25 c.cs. of ethyl acetate, using fresh .solvent for 
each extraction. The aqueous solution is then freed from 
ethyl acetate by a current ofcair, and 20 c.cs. evaporated to 
dryne.ss and the residue dried and weighed. This gives the 
noil-extracted matter in 20 c.cs. of the solution. The weight 
obtained is multiplied by to give the quantity in 25 c.cs. 
of the original solution. The difference between the total 
soluble matter and the non-extracted matter will give the 
amount extracted by ethyl acetate. This, calculated as the 
percentage of the total soluble matter, re[jre.sents the ethyl 
acetate’figure which is characteristic for many materials. 


Example .— 

Basin + residue '.Tom 25 c.cs. of .solution = 25'<S79 gms. 

Basin.- 25734 „ 

Weight of residue.- O' 145 ,, 

Basin -h residue from 20 c.cs. of ex¬ 
tracted solution . . . . . . = 19'6C8 ,, 

Basin.— 19'598 „ 

Wcightofcxtractedresid112from20c.es. = o'oyo „ 

.'. weight of i-esiduc from 25 c.cs. . . = o'o875 ,, 

Ethyl acefate e.xtracted matter in 25 c.cs. = (0'i45-0'0875)gm. 

= o'0575 gm. 

Per cent, of total solids soluble in ethyl/ _ 1 00 X 0' 0575 
acetate i “ O'145 

= 39'6 per cent. 


A convcnieiit form of apparatus for the determination of 
the ethyl acetate figure, which is both accurate and compact, 
is described by Blockcy.® 
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Alcohol Figure.—This figure is expressed as the perccnlag*!; 
of total soluble matter of the tannin solution which is pre¬ 
cipitated by alcohol, and was first suggested by Procter as a 
means of differentiating between certain tannins. 

A solution of .the tanning material is prepared so as to 
cohtain about 3 per cent, of tannin. 10 c.cs. of this is 
measured into a 100 c.c. gratluated fiask and made iii) to the 
too c.c. mark with 95 per cent, alcohol. After standing fyr 
an hour, the wellNnixed solution is filtered, and 50 c.cs. of tlie 
filtrate (=5 c-cs. of the original solution) evapor.ited to dry¬ 
ness in a weighed dish. TJie residue is* dried to constant 
weig*lTt in a steam oven and weighed. This gives the weight 
of alcohol soluble matter in 5 c.cs. of the solution. The total 
soluble matter in to c.cs. of the original solution is also 
■* 4 etermincd in the usual way. To ascertain the alcohol figure 
the following calculations are necessary : — 

Examph '.— 


Basin -f total, residue from ioc.es. soln. 
Basin alone. 

= I 9'994 k'ln-s- 
= [ 97 j^ .. 

Total residue from Joc.es. 

= 0-262 „ 

Basin + 50 c.cs.'of alcoholic soln. . . 
Basin alone. 

= -2-593 >• 

= 22-4,Sy „ 

Alcohol soluble from 5 c.cs. orig. soln. 

-- 0-104 .. 

M „ 10 C.CS. 

alcohol insoluble in lo c.cs. of soln. . 

- 0 20<S „ > 

= (0 2O2-o-2o<S) gm.. 
= 'S;o 54 gm' 

The pci'centage of alcohol insoluble 
the total soluble matter is therefore— 

matter expre.ssed on 


too X 0'054 
0-262 

= 20'6 per cent. 

* 

The qualitative distinction between the vtirious tannins 
has been largely’ investigated by Stiasny and hi,'? c«-worl«ers, 
and a considerable amount of the investigation was pub¬ 
lished by Stiasny “ in a condensed form, useful for 
reference. * 

The following scheme'is taken from this paper;;— 

The sdie'me divides the tannins into three main groups, 
each of which as further subdivided into two cfi\wsions. 

The first main divisions are based on the characte*r of the 
formaldehyde test. 







LEATHER CHEMISTRY 


114 

Group I. Complete precipitate: thtf filtrate gives licithcr 
gelatine test nor iron test. 

Tests for confirmation : bromine "test (precipitate) and 
acetic acid-lcad acetate test (no precipitate). 

Group 11 .—No precipitation during fifteen minutes’ boiling. 

'J'est for confirmation: bromine test (no precipitate) ; 
ammonium sulphide te.st (precipitate). 

> Group HI.—,Considerable precipitate during boiling, but 
distinct iron test of the filtrate. <■' 

To Group 1 . belong : ijuebraclio, mangrove, ulmo, gambler, 
])inebark, hemlock,"mimosa, malpt. 

To Group H. belong; oak-wood, chestnut-wood, vaionia, 
myrobalans. 

To Grouj) HI. belong : oakbark, jiistacia, lontiscus, sumach, 
divi-divi, algarobilla, teri, babla, galls. 

Having found to which group the tannin belongs, the 
following tests are made in each group: — 

Further testing of Group L : The ammonium-sulphide test 
allows a siibdivi.sion, in so far as no ])reci]iitat'e is obtained 
with quebracho, mangrove, ulmo, gambier, pinebark, hemlock 
(Group 1 .1), while a precipitate is .shown b}' mimosa and malet 
(Group Ill). 

Group I \ is also characterised b>- the green col oration pro¬ 
duced with iron alum. , 

Group Ib gives a bluish \iolet with iron alum.'' 

Thb further way of identifying the tannin in I.\ or Ib, 

• demands the carrying out of all the tests summarised in 
Table VH. Thhs table also contains the gallic acid value of 
one gm. of the tannin and the proportion of tans to non-tans 
in the tanning material. 

rotassiunf'- .yanide has been suggested by Bennett as a 
suitable reagent for the differentiation of the tannins. 

An excess of a o'l per cent, solution of KCN is added to 
a clear solution of the tanning material and the mixture 
poured into an excess af hard water (or a 0'05 per cent, 
solution of CaCl2). All pyrogallol tannins ^and some of the 
mi.xed ta'mims develop a very distinct precipitate. Catechol 
tannins do not give a pr(tcii)itate. The mechanism of the 
test seqijis to be obscure, but it is evidently connected with 
the hardness of the water, as with distilled water the test will 
not re.spcnd. The same investigator “ has applied cobalt, 
nitrate, iodine,,potassium ferricyanide and sodium arsenate to 
the differentiation of the tannins. " 

Cobalt Test.— 0 - 7 ' c.cs. of the tannin solution of O'l per 
cent, strength is mixed with an equal volume of hydrogen 



TABLE Vll 

50 C.C.. tannin solution (0-4 per cent.) boile.I ^^ilh 25 c.cs. H . CUO - HCl mixture for ^ hour tluVoughly cooled and riltered. 
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peroxide, and three or four drops of co))alt solution added. 
The colour produced is noted. 

The special cobaft .solution is prepared as follows : 

2‘5 gins, of cobalt nitrate di.s.solved in a small volume of 
cli.stilled water is added to a.solution of 25 gms. of ammonium 
carbonate in 150 c.cs. of distilled water. 

Valonia, cheslmit and oakwood <;ive a purple colour. 

Sumach, m^obalans, algarobilla, gallic? and gallo-tanflic 
acids give an orange colour. * 

Quebracho, mimosa and gambler give a bright red 
colanr. • 

Iodine Test. A weak solution of the tannin is diluted with 
about 500 c.cs. of hard water and j c.cs. of a l per cent, 
.solution of iodine in irotassium iodiile added. 

• Valonia, chestnut and cjakwood give a dark blue colour. 

Myrobalans, sumach, algarobilla, g.dlic and gallot.annic 
acids and mimosa give purple, red colour. 

Gambicr^and ejnebracho giv’e no color,ition at all. 

Ferricyanide Test. A small cry.stal of this salt is dissolved 
in a 10 per cent, solution of ammonia. ,'\ few drops of the 
reagent added to a largely diluted solution of the tannin 
gives a lairple colour in the ca.ses of v.ilonia, oak vood and 
chestnut. 

Sodium Arsenate Test. A solution ,rf sodium arsenate .added 
to a very dilute solution of the tannin iiroduces a green 
colour in the ca.se of a pyrogallol tannin, .md a red colour in 
the presence of a catechol tannin. The solution is allowed W 
stand for a little time before deciding on tife colour. 

Schell’s Test. This is a test, designed to detect mangrove 
in quebracho extracts, and is carried as follows : 20 c.cs. of 

the solution of about 0'3 per cent, tannin slfength is heated 
for a short time to expel any air ami then quickly cooled. 

A small quantity of petrol ether is added, enough to form a 
good layer on the surface of the .solution .and 1 c.c. of a 20 per 
cent, solution of cobalt chloride, anfl r c.c. of ammonia added. 
Quebracho extract givers a greenish colour, whih,' if mangrove 
is present a brownish colour will be produced. Tht; auth'or of 
this tc.st has recently shown'' tliat slight .alkalinity of the 
quebracho will interfere with the delicacy of the t^'st. The 
presence of sulphites al,so influences the result. The test 
should therefore 1)C used in conjunction with other "tests. 

Sulphite-Cellulose Extracts. Sulphite celWlose extract is 
prepared from the purified liquors obtained 'in tlic manu¬ 
facture of paper pulp by the sulphite process. The concen¬ 
trated liquor has certain tanning properties, and on this 
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account coupled with its low price, is frequently used as an 
adulterant of other more expensive extracts. The extract is 
sometimes known by the name of wood pulp extract. 

The most reliable test for this material is the Procter- 
Hirst reaction, which is a Ifeneral lignin reaction. 

The test is as follows ;—5 c.c.s. of the tannin solution to be 
tested of aliout 0’4 per cent, tannin strength, is well shaken 
with exactly 0'5' c.c. of pure aniline. 2 c.c. of concentrated 
HCl is then added. After 10 minutes the presence of sulphite 
cellulose extract will be indicated by the formation of a 
precipitate. There' are a few exceptions to the te.st, as, for 
example, in the case of siilphited extracts or those prepkred 
under pressure. 

Diazobenzene Chloride Reaction.—This reaction was first 
introduced by Nierenstein and is based on the fact that ad ' 
catechol tannins give a precipitate of the azo-benzene tannin 
when treated with diazobenzene chloride. The reagent is 
added dro]) by drop to thi .solution of the tannin to be 
tqsted. The precipitate appears at once. No'precipitate is 
prdducefl with pyrogallol tannins. 

This reaction has been made the basis of a method for 
the quantitative estimation of catechol tanninS in sumach.” 

Bennett distinguishes between the tannins of valonia, 
oakwood and chestnufwood by the following distillation 
method :—The extraet or solution is evaporated to dryness 
and thb residue destructively distilled in a suitable retort or 
•other apparatus. The di.stillation is carried out until no more 
distillate can be*collectcd. The total distillate is shaken with 
a little distilled water and filtered to remove tarry matter. 
An excess of strong bromine water is then added to the 
filtrate and Vir.c mixture w'cll shaken. Valonia gives a 
den.se yellow crystalline precijiitate of tctra-bromo-phenol 
C6H2Br30Br M.P. after washing with cold alcohol 139-141° C. 
Chestnut gives no precipitate whatever, and is readily distin¬ 
guished from valonia by this test. 

Oakwood^ gives only a slight precipitate of compound, 
which after re-crystalling from alcohol dilute had an M.P. of 
86°-89° C. 

Othcf tests will be dealt with as the occasion arises in 
the next chapter. 
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CHAPTER XV 

TANNINS (QUANTITATIVE) 

The most reliable methc/d for the estimation of tannin in a 
tanning material is the Official method of the International 
Association of Lcathcl Trades' Chemists (now re-formed 
among Allied countries into the Society of Leather Trades’ 
Chemists). Ity this method the amount of tanning matter 
capable of being absorbed by hide powder is estimated, and 
from the point of view of the tanner, gives ir.i idea of the 
fedher-forming properties of the material. The metliod is 
the outcome of much experimental work by Yocum, in 
America, and Procter and Pennett* in Engl;n.d. 

The following arc the official regulations regarding this 
method, as laid down by the International Association :— 

Paviigrai)h i, 'I'he solution for analysis nuist contain between 
3'S and 4'$ gms. of tanning matter per litre, and solid materials 
■ must be extracted so that the greater part of tire tannin is removed 
at a temiicraturo Tiot exceeding 50" C., but if the Teas Extractor be 
used, the first iiortion of the extract shall be removed from the 
influence of heat as soon as possible, 

Paragrajib as The total solubles must be determined by the 
evaporation of a measured quantity of the solution previously filtered 
tilt optically dear both by reflected and transmitted light; that is, 
a bright object such as an electric light filament must be distinctly 
visible through at least 5 ems, thickness and a layer of i cm. deep 
in a beaker placed in a good light on black glass or black glazed 
papey musi, appear dark and free from opalescence when viewed 
from above. Any necessary node of filtration may be employed, 
but if such filtration causes any appreciable loss when applied to a 
clear soluf'on, a correction must be determined and applied as 
described in sect. 6. Filtration shall ta,ke place between the tem¬ 
peratures of' i5°C. and 20° C. Evaporation to dryness shall take 
place between pS'c^C. and 100° C. in shallow flat-bo(tomed basins, 
which shaP afterwards be dried until constant at the same tempierature, 
and cooled before r^eighing for not less than 20 minutes in air-tight 
desiccators over dry calcium chloride. 
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Paragtnph 3. Tlie tolal solids must be determined by drying a* 
weighed portion of the material, or a measured portion of its uniform 
turbid solution "at a temperature between 98’5“ C. and ioo°C. in 
shallow flat-botiomcd basins which shall afterwards be dried UJitil 
constant at the same temperature and •cooled before weighing for 
noteless than 20 minutes in air-tight desiccators over dry calcium 
chloride. “ Moisture” is the difference between 100 and tlu; jier- 
centago of total solids, and “ insoluble ” the difference between 
“ total solids ” and 4 ' total solubles.’’ ’ , • 

Paragraph 4. Non-ia/uuns. -'I'he solution must be detannised by 
shaking with chromed hide prowder till no turbidity or oiialescence 
can be produced in the clear lolution by salted gelatine. The 
chronied powder must be added in one quantity eipial to 6’o to 
6'5 gms. of dry hide per 100 c.cs. of the tanning solution, and must 
contain not less than o’2 and not more thap i per ci'iit. of chromium 
reckoned on the dry weight, and niu.st be so washed that in a blank 
c.xpcriment with distilled water, not more than 5 mgrs. of solid residue 
shall be left on evaporation of too c.cs. -All water contained iii’the 
jiowder should be determined and allowed for as water of dilution. 

'The foHowb.^ sctHonsgive the diltiikd method of eonyittg out the 
anntysii adopted by the T.C. for theme tf its okoi members. 

Paragrajih 5. Preparation of Jnfuaoti.- Such a quantity of 
material shall be •nnployed as will give a solution containing as 
nearly as possible ,1 gms. of tanning matter iicr litre, and not less 
than 3'5 or more than 4-5 gms. Liquid extracts shall be weighed 
in a basin or beaker and washed with boilsng distilled water iipto a 
litre flask, filled up to the mark with boiling watei, and well mixed, 
and rapidly cooled to a temperature ly’s ” C., al!' 1 which it srtall he 
accurately made up to the mark, again well mixed, and filtration at ' 
once proceeded with. Sumach and myiobalans e.-tracts should be 
dissolved at a lower temperature. 

Solid extracts shall be dissolved by Stirling in a beaker with 
successive quantities of boiling water, the dissolved [lortioiis being 
poured into a litre flask, and the undissolved being allowed >0 settle 
and treated with further portions of boiling water. After the whole 
of the soluble-matter is dissolved the solution is treated similarly to 
that of a liquid extract. , 

Solid tanning materials, previously ground till they will jiass 
through a sieve 0^5 lyres per centimetre, are e.xiractdd in Kofh’s 
or Procter’s extractor w-ith 500 c.cs. qf water at a temperature not 
exceeding 50” C. and the extraction continued with bailing water till 
the filtrate amounts to 1 litre. It is desirable to allow th^ material 
to soak for some hours before commencing the percolation, which 
should occupy not less than three hours, so as to extract the 
maximum of tannin. Any remaining solubles in tjic material must 
be neglected, (ft reijorted separately as “ difticultl/ solubje ’’ sub¬ 
stances. The volume of liquid in the flaskr muy after cooling be 
accurately made up to i litre. 
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Paragraph 6. Filtration .—The infusion shall be filtered till 
optically clear (sec sect. 2). No correction for absorption is 
needed for the Perkefeld candle, or for o. and S. 590 paper if a 
sufficient quantity (250-300 c.cs.) is rejected before measuring the 
quantity for cvaiioration; and the solution may he passed through 
repeatedly to obtain a clear filtrate. If other methods of filtration 
are employed the average correction necessary must be determined 
in the following manner; About 500 c.cs. of the same or a similar 
janning solution is filtered perfectly clear, and aO er thorough mixing 
50 c cs. is evaporated to determine “ total soluble No. i.” A further 
portion is now filtered in the exact method for which the correction 
is required (time of contact and'volume rejected being kept as 
constant as possible) and 50 c.cs. is evaporated to determine “total 
soluble No. 2.” The difference between No. i and No. 2 is the 
correction sought, which (uust be added to the weight of the total 
solubles found in analysis. An alternative method of determining 
correction, which is tsiually accurate and often more convenient, is 
to filter a ])ortion of the tanning solution through the Berkefeld 
caudle till optically clear, which can generally be accompli.shed by 
rejecting 300 or 400 c.cs. and returning the remaining filtrate 
rejjeatedly; and .il the same lime to evaiioratc 50 c.cs. of clear 
filtrate obtained by the method for which correction is required, 
when the difference between the residues wilK,be the correction 
sought. 

(No i'K.' —It is obvious that an average collection must be obtained 
front at least 5 determinations. It will be found that this is approxi¬ 
mately constant for all materials, and amounts in the case of S. and S. 
605, 150 c.cs. being rejected, to about 5 mgrs. tier 50 c.cs. and 
where 2 gms. of kaolin are employed in addition to 7 1 mgrs. The 
kaolin must be previously washed with 75 c.cs. of the same liquor, 
which is allowed to stand 15 minutes and then poured off. Paper 
605 has a special absorption for a yellow colouring matter often 
contained in suljihitcd extracts.) 

Paragraph 7. Hide powder shall be of woolly texture, thoroughly 
delimed, preferably with hydrochloric acid, shall not require more 

N 

than 5 c.cs. or less than 2 5 c.cs. of ^^NaOH or KOH to produce 

a permanent pink with phenol phthalein on 6A gms. of the dry 
powder syspended in water. If the acidity does not fall within 
these limits it must be corrected by soaking the powder before 
chroming for 20 minutes in 10-12 times its weight of water to which 
the requisite calculated quantity of standard alkali or acid has been 
added. The hide powder must not ssjcll in chroming to such an 
extent as'to render difficult the necessary squeezing to 70-75 per 
cent, of water, rnd must be sufficiently free from soluble organic 
matter to render it possible in the ordinary washing to reduce the 
total solubles in ^ blank experiment with distilled water below 
5 mgrs. per 100 c.cs. The powder when sent out from the makers 
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shall nol contain more’than 12 per cent, of moisture, and shall b’e 
sent out in air-tight tins. 

The dctanfiisalion shajl be carried out in the following manner:— 

The moisture in the air-dried powder is determined and the 
quantity equal to d’5 gnis. actual drf hide powder is calculated, 
rvhich w’ill be practically constant if the powder be kcqjt in an air¬ 
tight vessel. Any multiple of this (juantity is taken according to 
the number of analyses to Ix! made, and wet back with a]>proximately 
10 times its weigilit of distilled water (very woolly powders requiJu 
slightly more than 10 times their weiglit of water. A powder may 
be considered “w'oolly” if it cannot l)e poured like s.and from a 
beaker). , 

2 gins. |)er 100 gms. of dry ])owder of crystallised chromic 
chloride ('rCl.,CH.jO is now di.ssoIved in water and made b.rsic with 
o'6 gin. Nad'O, by the gradual addition of 11'25 e.cs. of normal 
.NajCO.i, thus imiking the salt correspond'to the formula Cr,( ■|,,(tlll).. 
This solution is .added to the powder, .uid the whole churned for 
1 hour. In laboratories where analyses are continually being made, 
it is more convenient to employ a ’o per cent, stock solution, made 
by dissolving <too gras, of CrCl, 6 HX 3 j in a little distilled water in 
a litre flask, and very slowly adding a solution containing 30 g:..S. 
of anhydrous sodium carbonate, with constant stirring, linally making 
up to mark with 'iistilled water and well mixing. (.)f this solution 
20 c.cs. per too gms. or j'3 ccs. per 6"5 gins, of dr) [lowdei should 
be used. 

At the end of one hour the |)Owder is squi.e/ed in linen to free 
it as far as jrossible from the residua! liquor, and washed and squeezed 
repeatedly with distilled water, until on addin ; to 50 e.c’. ol the 

N 

filtrate, i drop of to per cent. K..Crt)| .md 4 ^ilrop.s ^^AgNOj, 

a brick-red colour aiipears. Pour or li\e squeezings are usually 
sufficient. Such a filtrate cannot contain more than o'ooi gm. of 
NaCl in 50 c.cs. . 

The powder is then squeezed to contain 70-75 per cewt. water, 
and the whole weighed. The quantity containing 6'5 gms. dry 
hide is thus found, weighed out, and added immerliately to 100 e.cs. 
of the unfiltered tannin infusion aloii^ with (zfi’S-fj) of distilled 
water. The whole is corked up and .agitated for 15 minutes in a 
rotating bottle it npt less than Oo revolutions per,minute. ^It is 
then squeezed immediately through Ijnen, 1 gm. of kaolin added to 
the filtrate, stirred and filtered through a folded filter of sufficient 
size to hold the entire filtrate, returning till clear, and 6o^,.cs. of the 
filtrate is evaporated and reckoned as 50 c.cs., 01 the residue of 
50c.es. is.multiplied byf.' The non-tanning filtrate must give no 
turbidity with a drop of a 1 per cent, gelatine 10 jicr rent, salt solu¬ 
tion. The ka'olin may be used by ini.xing it with the hide powder 
in tire shaking bottle. 

Paragraph 8. The analysis of used liquors and-spe.nt tans shall 
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b'e made t)y the same methods as arc employed for fresh 'tanning 
materials, the liquors or infusions being diluted, or concentrated by 
boiling in vacuo, or in a vessel so closed aS(,to restrict access of air, 
until the tanning matter is if possible between 3-5 and 4's gms. jrer 
litre, but in no case beyond a, concentration of 10 gms. per litre of 
total solids, and the weight of hide powder used sliall not be varied 
from d.J gms. 

The results shall be reported as shown by the direct estimation, 
Mit it is desiralile that in addition efforts shall be,made, by dctcrnii- 
nfilion of acids in the original solution and in the non-tannin 
residues, to ascertain the amount of lactic and other non-volatile 
acids absorbed by the hide jjowder, and hence returned as “ tanning 
matters.” In the case of tans it must be clearly stated in the report 
whether the calculation is on the samjdc with moisture as received, 
or upon some arbitrarily assumed percentage of water; and in that 
of liquors whether the percentage given refers to weight or to grams 
per roo c.cs.; and in both case.s the specific gravity shall be 
repotted. 

Paragraph 9. All evaporation shall be rapidly conducted at 
steam temperature in shallow flat-bottomed basins ofrnot le.ss than 
5 ^ cms. diameter to apparent dryness; and shall be subsequently 
dried between 98° and 100" C. in a water or steam oven until of 
constant weight, and shall be afterwards coolcdvin small air-tight 
desiccators over dry calcium chloride for at least twenty minutes, 
and then weighed rapidly. Not more than two basins shall be 
placed in one de.siccator, .and the basins must not be wiped after 
removal from the desiccator. 

All 'analyses reported must be the average result of duplicate 
• determinations whicli must .agree in the case of litpiid extracts within 
0'6 per cent., aiv.l of solid e.'itracts within i'5 per cent., or the 
analysis shall be repeated tdl such agreement is obtained. 


Preparation of the solution of the material to be analysed 
by the above Official method :— 

It vitill be noticed that there is a certain limit made for 
the tannin strength of the solution to be examined, so that 
the amount of substance to be taken for the preparation of 
this will vary with different types of material. To prepare 
1 litre of the sample, Procter '* recommends the following 
quantities' be"taken : - 


gnib. 

Solid extracts.5-7 

Pd'sty extracts (S.G. Over 1-2) .... 9-12 
Liquid extracts (S.G. I-is-rk). . . . 12-18 
Liquid extracts (S.G. below I'i 5) . . . iS-20 

Algarobilla.’ 9 

Canaigre . .. 18 

Divi-divi . 9 
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29 


Oak bark. 

Oak wood . .. 

Sumach. 

Valonia.• 

I leinlock bark .... 

Mimosa bark. 

Mangrove bark .... 
Myrobal;?ln.s . . . . 

Quebracho wood . . . 

Sjicnt tanning materials . 


i;ms. 

36 

50 

i6 

'4 

32 

1 2 
10 
12 
22 
50 


In the case of barks and other natural materials, the 
sample is ground in a suitable mill, and the quantity indi¬ 
cated in the above table weighed dut and transferred to a 
“Procter’s e.xtractor. This is illu.strated in Fig. 9. 



Fig. 9.—Piocter’s es^racior. 

A. Invcrletl thi.st4e funnel over the end ot which is .i piece of muslin. H. 
Clean, iron free sand to ac\ U'' a fiUer. C. Water bath. « • 

Sufficient distilled water is added to cover the material 
which is then allowed to soak overnight. 

The water bath is hedted, and the first 5CX) c.cs. of liquid 
extracted below a temperature of 50 ' C. in accordance with 
the official regulations, water heated to this temperature being 
added as extraction proceeds. • 

After the 500 c.cs. has been collected, the terr^jerature is 













. 130 


LEATHER CHEMISTRY 


gradually increased to 100° C., and the extraction completed 
up to 1000 c.cs. at this temperature. The solution is then 
cooled down under the tap and made‘'up to the mark with 
distilled water. 

Canaigre, on account of the large quantity of starch 
present, .should not be boiled as indicated above, but extracted 
at the lower temperature. .Sumach shouki be e.xtracted as 
crtlnpletely as posi'ible at 50"-7o'’ C., as decoipposition of the 
tahnin takes place at 100'' C. The time retpiired for the 
extraction is from 3-4 hours. 

To prepare a solution of a solid extract, the following 
procedure is adopted. The necessary quantity of the powde'red 



o A. neaUci conlaiiiing ihe launin solution to l>e fihere*!. B. Berkfcld candle. 
C. Filtering fin^k to uceive the tillered solution. fh-sk is connected to 

pump at l>. 

sample is weighed into a glass or porcelain basin and the 
< extract washed jpto a clean beaker with a stream of boiling 
distilled'water. More boiling water is added to the beaker 
and the liquid stirred with a glass rod until solution is com¬ 
plete. It is then poured into a 1000 c.c. flask, and the beaker 
washed with boiling distiUed water and the washings added 
to the flask. The contents of the flask are then made up to 
the ‘mark ■iwi'i.h boiling distilled water, and cooled rapidly 
under the tap. The cold solution is then made up to the 
mark with distilled water and well shaken. With liquid 
extracts the solution is prepared in the same way, only 
solution will be more rapid. Sumach extracts should be 
made up with water at a temperature of 5o'’-6o" C. 

Filtering.^—T'he most reliable method of filtering is by 
using a lierkfeld filtering candle. For this, the apparatus as 
shown in h'ig. lo will be found most convenient. 
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The candle, if new, should be soaked in HCl to remove 
iron and other extractable matter, and then thoroughly washed 
with distilled water. After use, the film of insoluble matter 
on the candle can be removed by brushing with an ordinary 
soft tooth brush. 

The first 200 c.cs. of the filtrate is neglected, or used for 
the estimation of the non-tannins, and 50 c.cs. of the clear 
filtrate evaporati^d to dryness in a weighed dish, as describe’i 
in the official regulations. 

Calculation of Results.—As the calculation of ic.sults seems 
at first sight to be .somewhat«complicated,'it will be advisable 
to gfve one or two examples. 

Example 1. d gnis, of a Quebracho extract was dis¬ 
solved in I litre, as described above. • 

• Total Solids. — (This includes evcr)’thing in the extract 
with the e.xception of the moisture.) 50 c.cs. eva]X)rate.d to 
dryness in a weighed basin. 

liasin -f- dry residue = 29 869 gms. 

Basin.= 29-622 „ 

Dry residue . . . = o-2spi ,, 

As 1000 c.cs. of the .solution contains 6 gms. of extract, the 
50 c.cs. evaporated will correspoi'd to 0-3 gm. of original 
extract. ' • 

.-. 0-3 gm. of e.xtract contains o'2.|7 gin of total solids 

too gms. of the extract will contain jrm.s. total solids 

u ’3 

• = 82-3 |)er cent, total solids. 

The moisture will therefore be = 17-7 per ejnt. 

• 

Total Soluble Matter.—50 c.cs. of the clear filtered solution 
evaporated to dryness, etc. 

Basin -f residue of soluble matter = 25-653 gms. 

Basin.*. = 257436 gms. 

Residue of .soluble matter . . =o- 2 i 7 ^rnis. • 

.-. 0-3 gm. of the extract contains tt-217 gm. of soluble m.atter 

^ . 0-217 X 100 

100 gms. will contain- 

S 

= ^2-3 per cent. 

The difference between the total solids* and the total 
soluble matter will give the insoluble matter. 

Therefore insoluble matter = 10-0 per cent, 
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Non-tannin Matter.— 

Basin + residue from 50c.es. of detannised ) 

solution. . . .' . j 

Basin. 

Residue from 50 c.cs. of detannised .solution 


32-546 gms. 
32-522 „ 

0 024 gm. 


Residue from 50 c.cs. of original solution . = X 0-024 gm. 

, <• . = 0-0288 gm. 

' 0-3 gm. of the extract contains 0-0288 glii. non-tan.s. 


100 gms. will contain 


too X 0-0288 


= y-6 per cent. 


Tannin.—The tannin is obtained by subtracting the soluble 
non-tans from the total soluble matter. 


(72-3 - 9-6) = 62-7 per cent. 

The results of the above analysis will be— 

T.annin.62-7 per cent. 

Soluble non-tans .... y6 
Insoluble matter .... lo-o 

Moisture.>i 77 

100-0 ,, 

F.XiWiple 2 .—14 gms. of a sample of .sumach was ex¬ 
tracted to 1000 c.cs. in the usual w-ay in a I’rocter’s extractor, 
and thc,anal)'sis made on this scjlution. 
o Total Soluble Matter (50 c.cs.).— 

Basin 4- dried residue . = 23-538 gm.s. 

Barm.. = 23251 ,, 

Weight of dried residue = 0 287 ,, 

Now jooo c.cs. of the solution represents 14 gms. of sample. 
.-. 50 c.cs. represent 0 7 gm. 

.-. 0-7 gm. samidc contain 0-287 gm. of .soluble matter. 

100 gms. will contain — ^ 

< ® f ' 

' = 41-0 per cent, total soluble matter 


Non-tannins.— 


Basin -f rtyidue from 50 c.cs. of detannised ) 
solution ..V . . f ~ 20-849 gms. 

Basin .._ 20-766 „ 

Residue., = “6-083 gm. 

Residue from 50 c.cs, 'of original solution . = 1 ; x 0-083 

, = 0-0996 gm. 

* # • * 
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07 gm. of the siifnach contains 0 0996 gm. of non-tannins. 

^ . 100 X 0-0996 
100 gms. will contain 

07 

= i.'f2 per cent. 

• Tannin.—This is obtained by subtracting the non-tannins 
from the total soluble matter. Thus— 

410 — 14-2 = 26-8 per cent. 

Tannin, 2''')'8 per cent. 

Moisture.—In dealing with natural materials like sumach, 
the moisture can only be, estimated directly and not by 
dilTtrence as in the case of the extract. A known amount 
of the material is dried at too'-110 C. until the loss in 
weight is constant. , 

Basin -f sumach . . . = 32-65<S gms. 

Basin. ... . =27032 „ 

.Sumach . . . = 5-006 „ 

Basiy -I-sumai li , =32(138 „ 

Basin -f sumach after drying = 32 002 
Loss due to moisture = 064) „ 

. 100X0634 

rcrccntaec of inoislurc ~ 

^ 5 ex/) 

= 12 per cent. 

• 

Insoluble Matttr.—This is obtained liy differenci;. 'Ihe 
sum of the total soluble matter and moi-tuie is subtracted 
from 100-0. . 

I(X) - (41-0 - 12 - 6 ) = 46-4 per cent, • 

The com|)leted analysis will be— 


Tannin. ■ 268 

Soluble non-tannins.14 - 

■ In.soluble matter.46 4 

Moisture. 126 


. 100-0 

* * .» * 

Colour Measurement of the Tajmin Solution.—The colour of 

the tannin solution is measured in terms of the red, yellow 
and blue units of the Lovibond tintometer through a 1 cm. 
cell. The coloiii- measijremcnt is then calculated to a basis 
of a 0-5 per cent, .solution of tannin. 

An c.xaiuple will show the method of cakiylation. 
A'.raw/A'.—The solution as made.up in the analysis of 
sumach given above wa.s matched by the akl of the tintometer 
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in a I cm. cell, and the standard coloured glasses required 
were— 

Red.units • 

Yellow.46 „ 

Now, according to the ‘ligurcs already given, this solution 
contains (0 287 — 0 09<j6)gm. of tannin per 50c.es. = 0‘i874gm. 
In other word.s, the .solution contains 0 3748 gm. tannin per 
160 c.cs. The colour of a 0 5 per cent, jialution will be 
tliereforc— 


Red . 
Yellow. 


0-5 X 1-5 
" 3748 

4'6 X 0 5 
0-3748 


units = 2-0 


ti 


= G I 


If any blue is found in the colour, the quantity found is' 
deducted from both reil and j-ellow and the blue taken as 
black. This deduction must be made before calculating to 
the 0 5 per cent, tannin basis. ^ 

• Tanning Trials.— .\ small tanning trial carried out in the 
laboratory is often <jf value in ascertaining the colour which 
will be given by the tanning material wheiwused on a large 
scale. ]''or the te.st, a thoroughly delimed sheej) grain may 
be used, or, for iirefcrence, a i)iece of delimed calf skin. The 
tannipg is started hi a weak liquor of about the same strength 
as the analytical .solution (the .solution left over from the 
analysis will do to start the tanning with). The liquor is 
gradually strengthened up by the addition of a little more 
of the tanning' material. The trial can be conveniently 
carried out n‘i a large bottle fitted into a mechanical shaker. 
After the jielt is tanned through, it is rinsed in warm water, 
slicked out on a'glass plate, and liung up to dry. If necessary, 
it can be very slightly oiled on the grain side with a little cod 
oil. This will prevent any oxidation and darkening on this 
side. 

Specific Gravity.—The' specific gravity of litjuid extracts 
should alwayf be taken, as this serves as p gtrlde on different 
barrels of the same make. ,The specific gravity can be deter¬ 
mined either with a specific gravity bottle or by a hydrometer. 

Other Qjiantitative Methods for Tannin Estimation,—A very 
large number of methods have beep suggested for the esti¬ 
mation of tannin, but from the tanner’s point of view they are 
not so satisfaetpn,' as the hide powder shake met,hod. It will 
be of interest, however, to mention a few that have been 
proposed. 
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Cvein Method.-^This was proposed by Nierenstcin,'* and 
is based on the absorption of tannin by fat-free casein. 
100 c.cs. of. the weak tannin solution is shaken with 6 gms. 
of fat-free casein for‘io minutes, and then a further 3 gras, 
added. The liquid is filtered an,d the non-tannins estimated 
by evaporating a known volume of the detannised solution lo 
dryness and weighing the dried residue. The total soluble 
matter is estimated in another portion of tlie solution and the 
tannin estimaCfed by difference. The principle of tlie inctljad 
is the same as the hide powder method. 

Strychnine Method. This method makes use of the fact 
th<^t strychnine precipitates tannin from a solution in the 
form of strychnine tannate. It was introduced by Trotman 
and Ilackford,' and is without doubt the most scientific and 
exact method that has been suggested. It is not, however, 
a good method for technical purposes, and is more adapted 
for the determination of actual tannin in a sub.stance. , 

A (juantity of the material to be examined is extracted 
with alcohoj in a .s[)ecial designed Soxhlct apparatus. The 
extract containing the tannin is concentrated to 50 c.cs. arid 
transferred to a luo c.c. measuring flask and water added to 
the too c.c. ir.flrk. This precipitates rosins, etc. The solu¬ 
tion is filtered and the tannin e.stimated in 25 c.c.s. of the 
clear filtrate. This is placed in a 250 c.c. flask and diluted 
with water. 0'25 gm. of strychirine is added, pre^'iously 
dissolved in alcohol, and the .solution diluted /vith an 
equal volume of water and cooled. After allowing to 
stand for a while, the solution is filtered off, and the preci¬ 
pitate washed, dried and weighed as strychnijie tannate, 
C21H22N2O2. CiiHioOu- From this the wcijlit of tannin 
can be calculated. Gallic acid i.s not precipitated by the 
strychnine. * , 

Nickel Hydroxide Method.^—Singh and Ghose have sug¬ 
gested the use of nickel hydroxide. The hydroxide used 
must be free from sulphates, etc. 

20 gras, are used for detannismg the tannin .solution, and 
the authors state, that the method is being,used in,India' 
where supplies of hide powiler are uncertain, and that it gives 
results comparing well with those obtained by the hide 
powder .shake method. • 

Gawalowski “ proposes the use of a basic copper solution, 
lead Carbonate Method - In this process the details are 
similar tojtho.se of the Nickel Hydroxiffe. method (above) 
with the exception that in place of this latter substance lead 
carbonate is used. 10 gms. of the carbonate arc shaken with 
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200 c.cs. of the tannin solution to effect Metannisationf The 
present writer some few years ago used this method for the 
examination of chestnut extracts. The detail.*, as regards 
the strength of the solution, etc., were observed as in the 
official method, and 10 gm.s. of lead carbonate was used to 
detannise 100 c.cs. of the solution. Rc.sults were obtaine'd 
which were decidedly encouraging. It appears that thi.s, or 
a very similar method, is being used in India.’ 

■, Iodine Method!^—The titration of tannin by'fneans of iodine 
was fir.st inve.stigated by Jean, and has more recently been 
studied by Lee.’’ This latter worker carries out the determi¬ 
nation as follows :— 

5 CCS. of the tanning .solution containing not more than 
1 grn. tannin per litre is measured into a stoppered bottle 

N . . " ... 

and 2? c.cs. of iodine solution added. Ihe mixture is' 

50 . 

allowed to re-act for 20 minutes when the excess of iodine 


N 

is titrated back with Na-.S-.O,, using .starch paste as 
^ 50 - ' t, , 1 

internal indicator. This titration will include tannin and 

soluble non - tannin mailers, .so that the titration must be 

rcjiealed on 6 c.cs. (= 5 c.cs. of original Solution) of the 

solution dctanni.sed by the official hide [lowder shake method. 

The difference between these two titrations will give the 

iodine consumed by the tannin. In order to standardise 

the iodine .solution, the latter is titrated against 5 c.cs. of a 

solution of gallic acid containing 1 gm. of gallic acid per litre. 

Having dctvrmined the gallic acid value of the tannin 

present, it may be converted into tannin by multiplying by 

the necessary factor as given by Procter (see Table 1 X). Phis 

factor varies a li(tle for different tannins. 


T.VULE IX 


Chcslnul extract .... . . 

. . rOs 

Oakwood cxliacl. 

. I'89 

Myrtibalan'i. ...... . . 

■ • 1-73 

Quebracho extracts 

. . 1*69 

I«arQi bark, hemlock li.irk . . . . 

. . 1 - 9 ^ 

Hemlock extract, Spruce li.irk . . . 

2'2S 2-53 

Valonia, Sumach. 

• • 1-55 

Oak hark. 

. . 1-71 

j^timosa l»ark . . . ‘ . . 

. . I-88 

Mangrove baik. 

. . I-46 

Cjtbe gambler. 

■ • I- 7 S 

Gallotannic acid. 

■ • I '34 

Sulphite i.dlulose extract . . . . 

. . 872 


From the table of comparative results given by Lee {loc. 
a'/.), it would appdar that the iodine method would answer 
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as well, in many resjAicts as the Lovventhal oxidation method 
(below). 

Lowenthal Oxidation Kethod.—This method depends on 
the oxidising properties of potassium permanganate. The 
original method of Lowenthal hasjjeen considerably modified 
ahd improved by Procter and his co-workers, and the details 
as recommended by Procter are as follows ; — 

The solutions reejuired are— 

(1) Iniiigo'\olulion .—5 gms. of pure indigo carmine‘is 

treated with 50 gms. of concentrated H^SOi, and the solu¬ 
tion made up to 1000 c.cs. with distilled water. This .should 
be filtered. ' 

(2) Potassium PermanganaU' Solution .—A solution of 
O' 5 gm. i)er litre is prepared. Dilute solutions of this salt do 
not keep well for a great length of time. 

(3) Gallic Acid Solution .—1 gm. of the purest gallic acid 
is matle up to a 1000 c.cs. with distilled water. 

Details.—25 c.cs. of the indigo solution is carefully 
measured inio a large white 4)orcelain basin and diluted with 
about 750 c.cs. of good tap water. The permanganate ts 
then .slowly run in with constant stirring of the li(]ui(l until 
the blue colour Is di.schargcd, and the solution turns a i>ure 
lemon-yellow colour. Constant and rather vigorous stirring 
is essential. This titration is termed the indigo value.* 

Another 25 c.cs. of the indigo measured out iiUo the 
basin and 5 c.cs. of the gallic acid solution added. The liiiuid 
is then titrated with the permanganate .solution as bemre. 

The difference between this titration and the indigo 
titration gives the permanganate rciiuired b*y the,^c.cs. of 
gallic acid solution. 

P'rom this figure the gallic acid value of i c.c. of the 
permanganate can be calculated. 


Example .— 

25 c.cs. of indigo solution -f 5 c.cs. of gallicj _ 
acid solution.•.| — 47 c cs. 

25 c.cs. of indigo solution alone..^ = 28^2 c.cs. . 

5 c.cs. of gallic acid solution. . uy 6 c.cs. 

Now 5 C.CS. of the gallic acid) ., 

solution contain . . . . .[ = o g.n^galhc acid 

■'■so?uLh“' =0 005 giTf. gallic acid 

and I c.c. of permanganate . . = o’ooo^* gm.^allic acid 

So far, therefore, the permanganate ha.s 4 )een standardised. 
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25 C.CS. of indigo and 5 c.cs. of the filtered tannin solution 
are measured in the basin and titrated with permanganate 
and the volume required noted. 

This volume represents the indigo .solution added, and 
the non-tannins and tannins in 5 c.cs. of the liquor. 

The non-tannins mu.st now be determined. For detan- 
nising lightly chromed hide powder will be found most 
convenient. 7 gms. of the dry chromed powder and a little 
.'faolin are added to lOO c.cs. of the .solutiort, and the whole 
shaken in a mechanical shaker for 15 minutc.s. It is then 
filtered, and 5 c.cs. of the clear filtrate, together with 25 c.cs. 
of indigo, titrated With permanganate .solution. This titra¬ 
tion will correspond to the non-tannins and indigo only, so 
that the permanganate corresponding to the tannin is obtained 
by difference. 

Example .— 

5 c.cs. liquor-1-25 c.cs. indigo . . . = 39'2 c.cs. KMn04 

5 c.cs. detannised liciuor = 25 c.cs.I 

indigo solution.■ . . .| ~ 30"7 c.cs. 

.'. tannin in 5 c.cs. of liquor .... =■ cyo c.c.s. 

Now I c.c. K]\lnOi is eiiuivalent to o'ooodj-j gm. gallic acid 
.-. q-occs. „ „ 0-0002295 -> •> 

5 -c.cs. of .solution contains tannin equivalent to 
0-002295 gm. gallic acid. 

100 CCS. of solution contains tannin equivalent to 
0-0459 "g™- gallic acid. 

To convert {Jie gallic acid value into tannin it is necessary 
to mul.q.'W.by the factor (which will vary for different 
materials) as indicated on p. 136, Table IX. 

The tannin ^.in any material can be determined by this 
method, a known amount being extracted or dissolved in 
water and the solution made up to a definite volume. 

The method is useful when dealing with a large number 
of licjuors in process control work, but for the examination 
of tanning materials the hide powder method is to be pre¬ 
ferred. T)iec diluting of strong licjuors,' etc, .should be so 
regulated that 5 c.cs. of the filtered solution should not 
require more than 50 ccs. of the permanganate. 

Direct '-Determination of Tannin in ftuebracho —On more 
than one occasion attempts have-been made to use the 
formaldehyde test (.see p. in) in a quantitative manner. 
Tranke,” by .so fioing, estimates directly the tavinin in que¬ 
bracho. c.cs. of the .solution (20 gms. bark extracted to 
1000 c.cs.) is diluVed with lOO c.cs. of water and 50 ccs. of 
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40 pei; cent, formalin added. The solution is boiled and 
25 c.cs. of 25 per cent. HCl added. The liquid is allowed 
to stand for 30 minutes and the precipitate then filtered. 
This is washed with (vater, alcohol, and finally ether. It is 
then dried at 110° C. and weighed. The weight of the pre¬ 
cipitate multiplied by the factor 0'9834 = quebracho-tannic 
acid. 

Microscopical Examination of Tanning Materials. -The 
micro.scopical Vixamination of certain Idnning material.;, 
esjiecially in the c,asc of sumach, gives very useful informa¬ 
tion. Sumach is liable to be adultcr.atcd with inferior 
materials such as pistica lontiscus, tama'rix, etc., which c,ui 
only be satisfactorily detected by means of the microscope. 

It is be.st examined according to the methods of Lamb, 
Harrison’® and Trie-stman," whose wiginal papers .should be 
consulted, as they include valuable photographs of the various 
adulterants. 

The ash of sumach is generally about fi'S-/ per cent., 
and if highfjr should be ex;unined for sand. etc. Turnbull 
employs the following method for the estimation of extia- 
neous matter in sumach :—20 gms. of the sample is shaken 
in a separating •funnel with I0(t-I50 c.cs. of carbon tetra¬ 
chloride. The mixture is allowed to stand overnight when 
the miner.al matter will have settled to the bottors of the 
funnel. This can be taken out, dried and weighed.. The 
presence of metallic iron in sumach is also of importance, 
and in a properly prepared material should be absent. The 
quantity of iron present can be determined by passing a 
strong electro-magnet through a known weight of thr^eample 
and the iron collected and weighed (Trotman ).’*" 

A general article on the examination of tannin extracts 
has been written by Gras.ser,’® while Bruirftvell ” has gone 
more fully into the examination of Gambier. 

The composition of a number of tanning materials are 
given in the table on pp. 140-141. 

Sulphited Extracts.—The estimation of bi-sulphites in a 
sulphitcd extrhet rp.iy be carried according to,thc follo,wing 
method’®:— . 

5 gms. of the extract is weighed out and dis.solved in 
about too c.cs. of distilled water. The solution is^boilcd and 
10 c.cs. of 10 per cent. IICl added. The sulphates are then 
precipitated with an exce.s.s of hot solution of bariflm chloride. 
The bariuni .sulphate is filtered, washed wclk\^ith hot‘distilled 
water, dried, ignited and weighed. .(Another 5 gsns. of the 
extract is dissolved in a little warm water, and the bi-sulphites 
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oxidised to sulphates by the addition of 10-15 dcs. of 
bromine water. 

Brj + NaHSOa + H^O = 2HBr + NaHS 04 
The solution is allowed to .stand for a short time and then 
10 c.cs. of 10 per cent. HCl added. The excess of bromine 
is expelled by boiling, and the total sulphate estimated by 
adding barium chloride solution in the usual way. The 
a-Jditional l?aS0'4 found after oxidation multiplied by the 
factor 04459 will give the weight of NallSOa in 5 gms. of 
the sample. 

If required, the bi-siilphitcs present can be calculated as 
SO2 by multiplying the weight of BaSOj by the factor 
0-2744. 
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CHAPTER XVI 
TAN JLIQUORS * 


As a rule the examination of a tannery liquor involves 
the determination of the amount o? tannin present, and the 
acidity of the liquor. 

The tannin may be determined either by the hide powder 
shake method, or for cominirative purposes, where a larj^e 
number have to be periodically anal) sed by the Lowenthal 
permanganate? method. The’liquor will, in the majority of 
cas'es, have to be diluted so as not to contain not more than 
4'5 gms. per litrciof tanning matters. This dilution can only 
be made as the result of a prehminar)' trial. The barkometer 
strength is of little use as a guide to the dilution nctcssaiy 
owing to the varying quantities of sokd le non-tanning matter 
present in the liquors. , 

A most imjwrtant determination is the .icidity, and even 
at the present time, in spite of the laige amount of work 
which has been done on the subject, there exi?;ts no '>.Curate 
method w'hich could be applied-to liquors in gttieral. How¬ 
ever, a brief mention of the more important processes which 
have been suggested will be of interest. “ , 

Yocum, Faust and Eiker’s Method.— 50 c.cs. of gelatine 
.solution and 15 c.cs. of a 2 per cent, solution of gum arable 
are added to 15 c.cs. of the liquor and the w hole made up to 
200 C.CS. in a graduated flask and‘well shaken. 5 gins, of 
kaolin is added and the .solution filtered. 40, c.cs. of,the 
• X • 

clear filtrate is titrated with ^NaOH, using hiematine as 

indicator. This gives the acidity of 3 c.cs. of. the original 
liquor. For control purposes this may be calculated to c.cs. of 

NaOH per 100 c.cs. of liquor, or exprcsscrl as acetic acid, 
10 . 

Hoppenstedt’s Method.*—In this method the taniTin is first 
precipitated by quinine, and the acidity of tlic.detannised 
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solution titrated with alkali. ' The quinine solution used is 
prepared by dissolving 15 gms. of pure quinine in iio c.cs. 
of 95 per cent, alcohol, and adding slqwly 90 c.cs. of water. 

50 c.c. of the liquor is measured into a 500 c.c. flask and 
made up to the mark wKh distilled water. To 200 c.cs. of 
this solution is added 20 c.cs. of the quinine solution, and the 
whole well shaken and filtered. 100 c.cs. of the filtrate is 
' N 

•titrated with NaOH, using phenol phthalein as indicator. 

The number of c.cs. required multiplied by o'o66 will give 
the percentage of acidity in terins of acetic acid. 

Lead Oxide Method.—The use of lead o.xide for the deter¬ 
mination of the acidity of liquors was first suggested by 
Bennett,^ and for details- concerning this method the original 
paper should be consulted. 

Lime Water Method.—This is the method most widely used 
in practice, and was introduced by Procter. 10 c.cs. of the 
filtered liquor is titrated with a clear saturated solution of 
lime water until the solution' appears cloudy when viewed 
over a slip of printed paper. If the beaker is held about 
2 cms. fiom the surface of the paper, the endpoint will be 
readily observed. By this method the weak acids present 
are neutralised by the lime water, a slight excess of which 
causes the precipitation of the insoluble calcium salt of the 
tannin. 

The number o! c.cs. of saturated lime water required by 
10 c.cs. of the liquor is termed the degrees of acidity of the 
liqus.: This reading gives a direct measure of the lime 
neutraTisfift ciipacity of the liquor. If preferred, the lime 

N 

water may be standardised again.sl — acid, and from the 

factor obtained, the c cs. of lime water can be converted into 

terms of ^ acid. Further, from this figure the acidity can 
10 

be calculated into acetic' acid. 

.Many other methods have been suggc>ted, based mainly 
on the use of various ind’cators. A number of these were 
further investigated by Procter and Seymour-Jones." To 
illustrate the different readings obtained by using various 
indicators, the following results are quoted from Procter and 
Seympur-Jonc^ 
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• 

In TitRMS or r.( 

N . 

i:s. -- Alkali i'ej 
10 

IC 25 C.cs. 01' 

Liquok. 


* T.inie vV.iter. I 

_1 

H.tm.'itinc. 

i Congo red. 

Oak . 

. 8*0 c.cs. 1 

16*0 C.( s. 

5*0 c.cs. 

Mixe.l valfinia litjuor. . 

. 9 2 c.cs. 

i-rs CC^. 

10*7 ( .cs. 


1 


In the above experiments the h.x'matine and Congo rc(f 
were used as external indicators. In concluding their paper, 
the authors consider that thf hncmatine represents the total 
acidity, the Congo red the plumping power of the liquor, 
and the lime water titration the lime dissolving power. 

Electro-metric Method,—An elecjro-metric method for 
determining the acidity of a liquor has been* devised by Sand 
and Lawd 

Sulphuric Acid in Liquors.—The following method for deter¬ 
mining the sulphuric acid in liquor was suggested by Parker 
and Payne ■’ ;_4. • , 

10 c.cs. of the liquor is treated with 90 c.cs. of absolute 
alcohol well mixcil and allowed to .stand for some time. It is 
then filtered and the sulphuric .acid in the filtrate cstim.ated 
as BaSOi in the usual w.ay. The alcohol should bt first 
expelled, the residue diluted, HCl adyed, followed by a hot 
solution of barium chloride. 

As will be seen, the method is based on the insolftbility 
of .sulph.ates and the .solubility of sulphuric acid in alcohol. 

Dissolved Hide Substance.- The total nitrogui is cstiowted 
by the Kjeldah! method (sec p. 21.) and from this fig-,., c cue hide 
substance calculated. This will also include any nitrogenous 
m<atteis dissolved out from the tanning materials, but as a ' 
rule this will be very small indeed. (In this conneeflon the 
quantity of nitrogenous matter in various tanning materials 
has been investigated by Bennett.'’’) 

Another rapid method by Parker and Casaburi is as 
follows:—250 OfCs. of the liquor is measured into a 500 c.c. 
measuring glass, and neutralised by adding cSiustic s5da 
solution. An excess of a saturated salt solution is then 
added together with a convenient quantity of solid.salt. 
The hide substance salted out rises to the surface of the 
solution and .forms a spotlgy mas.s. This is collected, dried 
and weighed. This is a method which can Jj)e well adapted 
for a ready vVbrks method. The precipitate from a^ number 
of liquors are allowed to settle for a ddfinitf length of time 
and the volume read off in c.cs. Using the same liquors, the 



150 


I.EAT[n-:K CHEMISTRY 


total nitrogen by Kjeldahl’s method is determined. From a 
series of such determinations, the per cent, of hide substance 
corre.spond'iig to i c.c. of the measuring jar can be ascertained. 
This factor can then be used for reading direct the percentage 
of hide substance in the liquor. Standard time for settling, 
etc., would have to be adopted. 

RKl-'EKICNCKS 

* -tMif'. I.t'iillifi Chchi. .Ism., 1906, [i. i<)2. 

' y.S.C./., 1907, No. 22. 

Coi/., lon, p. 219 ,,/ '■tq. 

' Hud y 1911, p. 150./ f-f/. ' 

■' Hud,, l<)o|, p. 670. 

" Hud., 1916, p I. 
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NOTES 



CFIAI’TKR XVII 
LEATHER ANALYSIS 

Vegetable Tanned Leather.- According to the details laid 
down by the Society of Leather Trades’ Chemists,’ the com¬ 
plete analysis of sede leather should comprise the following 
determinations :— 

Moisture as received. 

Oil and fat. 

, Water soluble matter at 45" G. 

Ash of soluble matter. 

Glucose. 

Other organic matter (by difference) 

Insoluble leather substance. 

Hide substance by Kjcldahl. 

Fix'ed tanning matters'. 

Ash "of insoluble leather substance. 

The above figures are afterwards calculated to a moisture 
content^ of I4'0,per cent., thus making all leather analyses 
comparable. „ 

Preparation of the Sample.—The preparation of the sample 
.is a very importart matter, and the method proposed by the 
above Society is, without doubt, the best. This is to plane 
or spokeshave the sample into very thin shavings. The 
material should never be ground in a mill, as a certain amount 
of "burning” takes places with the result that certain con¬ 
stituents are affected. Thus, Godel ^ has .shown that even if 
the leather, i? heavily rasped the water Soluble matter will 
be increased. The present 'author has noticed that if a 
leather is ground In a mill the water extract is nearly always 
darker in Colour than that obtained when the sample is 
plalied with,an ordinary carpenter’s plane. 

Moisture.—5 gms. of the sample, prepared as suggested 
above, is weighed' into a basin and dried at 98°-ioo° C. in 
the vacuuni oven for two hours. The loss in weight is taken 
as moisture, . Instead of the vacuum oven a steam oven can 
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be useJ, in which case the drying is continuckl until the loss 
in weight is constant. Wilkinson docs not consider two 
hours’ drying in the vacuum oven sufficient, and maintains 
that even by the use of this apparatus the sample should be 
dried to constant weight. Nicohfrdot' removes the grease 
from the leather before drying. The sample is de-greased 
and then dried for 3-4 hours at ioo'’-iio'’ C. The amount 
of grease extrtfted is allowed for. The rusults are said to 
be 2'0 per cent, higher than those obtained b)- drying 
vacuo for 48 hours. 

Hide Substance.—The hj^de substanco is determined by 
thelCjeldahl method (see p. 21), using the (luantity already 
suggested, or, if preferred, 0 ‘ 6-0 / gm. of leather without 
any subsequent dilution of the .solution. liennett'' has 
proposed the use of the Ronchese niethwd, the details for 
which are as follows:— 

0‘4-0’5 gm. of leather is heated with 15 c.cs. of'pure 
nitrogen free sul))huric acid until perfectly clear and free 
from unoxidiSed organic m.attcr. The acid liquid is diluted 
with distilled water and made exactly neutral by adding, 

first a 50 per ceilt. solution of NaOlI, and fin.illy |^Na 01 ], 

a few drops of phenol ])hthalein being add.ed to the solution. 
When neutral, 25 c.cs, of neutral 40 jier ■ent. formalin is added. 
The following re.iction takes place ;— 

2(N H d.SO., + 611 . Cl IO = 2 rLS04 + N (C 11 ,. X: C 1161 LO 
As the hexamethylenc tetramine is neutral to phenol |jhtha- 
lein, the sulphuric acid liberated according to Ihc above equa- 
. ■ N . • . . . 

tion may be titrated direct with - NaOI 1 , using this indicator. 

10 0 

Some comparative results obtained by Bennett (/a*, a/.) are 
given below:— 


II ,riiOiiKii.il 


Kflii.ili! melhfid 


Sample I 
Sample 2 
Sample 3 
Sample 4 


12 ’2 per cent. N 
T2-i> „• .. 

I2'2 ,, 

14-7 M 


12 % f)L-j ct‘nt*N 

,, 11 

I.C68^ ,, * ,, 


I • 

Thesfe seem very encouraging results although .some 
chemists do not favour the method. • • 

Fat and Oil.—20 gms. of the le.-vther is extracted "with 
petrol ether, B.P. 4O°-0o“ C., for 6 hotirs. .The ether is 
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evaporated and he residue of fat dried in the steam dven to 
approximate constant weight. The extracted fat may then 
be examined by the methods given in Chap. XlII. and the 
nature of the material ascertained. Apart from petrol ether, 
many solvents have been' suggested for the extraction of 
the fat. 

Wilson and Kern" show that petrol ether is not a suitable 
solvent owing to the insolubility in this liquid of oxidised 
ahd hydroxylated oils. They recommend the use of a mixture 
of equal volumes of ethyl ether and carbon tetra-chloride. 
Levi and Orthinann,? however, do not favour this mollification 
as they find that the mixture extracts considerable quantities 
of non-fatty substances from vegetable tanned leather, and 
at the same time is nqt considered entirely suitable for 
chrome tanned material. Quite recently, the Sole Leather 
Analysis Committee of the American Leather Chemists’ 
Association have favoured the use of chloroform for the 
purpose. There appears to be room for further work on this 
que.stion, as owing to the mixed' nature of greasts used there 
is no general solvent which can be api>licd to all leathers. 

The method for estimating fat without, the use of the 
Soxhlet apparatus is described by Levi and Orthmann," and 
has bcc.n used by the i)rc.scnt author with good results. 
10 gms. of the prepared sample is transferred to a glass 
stoppefed bottle and treated with 200 c cs. of petrol ether. 
The mijiturc is allowed to stand for 48 hours with frequent 
shakings. lOO c.c.s. of the etheral .solution is pij)etted off 
into a^weighed. flask and the .solvent di.stillcd off. The 
, residue of fat.’s then dried and weighed. This gives the 
quantity of fat in 5 gms. of original leather. 

.. Water Soluble Matter.—The resiilue of fat-free leather 
obtained rfom the extraction of 20 gms. is freed from the 
last trace of petrol ether by exposure to the air and then 
transferred to a Procter’s extractor (the sand in this case 
should be omitted). The leather is covered with a con¬ 
venient quantity of distilled water and allov/ed to soak 
oversight. . The leather is then extracted at a temperature 
of 45° C. until 1000 c.cs. has been collected. The aqueous 
extract is then cooled under the tap and made up to I00oc.es. 
with distilled water. The solution is filtered through a 
pledted filter, paper, rejecting the first 1.500 c.cs. of filtrate, and 
then 50 C.CS. collected and evaporated to dryness in a weighed 
dish. The residue'Is then dried in the steam or vacuum oven 
until constant in weight. This gives the soluble matter in 
I gm. of or.'ginal' leather. If necessary, the uncombined 
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tanniil in the water soluble matter can be Estimated by the 
hide powder shake method (see p. 124). The difference 
between this and the total water soluble matter will give the 
non-tannin substances*. 

. Sugars,—The total sugars estimated as gluco.se is carried 
out on- a jjortion of the aciueous extract. 200 c.cs. of the 
aqueous extract is treated with 20 c.cs, of a solution of basic 
lead acetate, %ell stirred and allowed to stand for a quarter of 
an hour. The solutiofl is then filtererl and the filtrate treaffcd 
with solid anhydrous sodium carbonate. This is to precipitate 
the e.xce.ss of lead, and is added as longwas any precipitate of 
ledd carbonate is formerl. The liquid is again filtered and 
made neutral with IICl. Non-reducing sug.irs are next 
inverted by heating no c.cs. of the filtrate (= 100 c.c.s. of 
original solution) with .about 8 10 c.cs. o£ IfCl on the water 
bail) for about an hour, using a reflu.x condenser to avoid 
evairoration. After invertion, the liquid is cooled down and 
neutralised u lth a strong solution of NaOIl. The neutralised 
liquid is ikKv added to a fni.xture of 30 c.cs. each of tjje 
Fehling’s solution (for preparation of which see below) and 
heated to the bpil. It is then heated on the water bath for 
30 minutes, at the end of which lime the cuprous oxide is 
filtered through a weighed (iooch crucible containing a thin 
layer of a.sbestos. It is washed first with hot water and then 
alcohol, and finally dried in the oven and weighed. The 
cuprous oxide found is converteil into its eipiivalent of 
copper by multiplying by the factor 0’8S83, and from this 
latter figtire the weight of glucose can be pscertainq,d fiom 
the table (.see Table XI.). 
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TAliLE XI 

.Mhwson and Walker’s Taiue 

(lUillfim 107, Kcxiscil, J^urcitu nf Cliomisiry, U.S./|'). 24,v) 
(I‘!xjirrs'-ril m niilhi^i.iin'^.) 


CoiJp«il 

llt-VllO-Ii 

CofifK'r 


' Gipni 1 

J Irxtiiisf 

(111). 

(/-'ilurovt-'i 


{//- '.litco'iD 

; ci-")- 

! 


S '9 

40 

40 0 

19-1 

71 • I 

34 '4 

9*8 

4-5 

!■ 4 " '» 

1 <-) • <) 

7 r(, 

34 9 

10-7 

4 '9 

4 i '7 

2(1 0 

72-S 

■ 35-3 

"■5. 

5*3 

42-6 

20 4 

73'7 

3 S'i* 

I2M 

5-7 

43-5 

20' (J 

74*0 

36*2 

> 3'3 

6*2 

4 V 4 

, af ', 

75 5 - 

3(''7 

' 14*2 

6-6 

45‘3 

21 7 

76 *4 

37 • 

'51 

7 0 

46-2 

22*2 

7 7'3 

37‘5 

lO'o 

7 5 

47 'i 

22-6 

7.8 2 

38-0 

i6'9 

7-9 

4S'o 

23 1) 

79 * I 

3-'^'4 

I 7'8 ^ 

8-3 

48-9 

23-5 

79-0 

38-9 

i8-7 

8’7 . 

49‘7 

23-9 

80 *8 

3 W 3 

I 9 'S 

9 2 

50 ' 

24 '3 

81-7 

39’8 

20*4 

9-6 

5«‘5 

24-8 

S2 i > 

40*2 

21*3 '• 

10 0 

52-4 

25‘2 

83 '5 

40*6 

22*2 

10-5 

53-3 

2<;-6 

84-4 

41-1 

23*1 V 

10*9 ’’ 

54’2 

26* I 

85-3 

41-5 

24-0 

II-,-. 

551 

26-5 

86-2 

42*0 

24-9 

11*8 

5 f,-o 

27*0 

87 -I 

42-4 

25-8 ■ 

12*2 

U 

56-8 

27-4 

87-9 

42-9 

26-6 ' 

- 12-6 

57’7 

27-8 

88 -S 

43'3 

27-5 

13-1 

58*6 

28-3 

.89 '7 

43'8 

28*4 

13-5 

59-5 

28 7 

90*6 

44-2 

29*3 

>3-9 

60 *4 

29*2 

91-5 

44'7 

30*2 

14-3 

6i-3‘ 

29‘6 

92*4 

- 45 ’' 

3 >-i. 

i 4 ;ii 

62-2 

30*0 

• 93-3 

' 45'5 

32 -ff. 

'15-2 

63-1 

30'5 

94-2 

46*0 

32-9 

15-6 

64*0 

30-9 

95-0 

46-4 

33-8 

16.1 

64-8 

31 '4 

95 9 

: 4()'9 

34‘6 

C 6'5 

<' 5'7 

31-8 

96-8 

47’3 

3 f '5 

16-9 

66-6 

32-2 

97'7 

47-8 

364 

' 7'4 

67-5 

32-7 

98-6 

, 48'2 

37-3 

17-8 . 

68-4 

33 •< 

995 

1 48-7 

38-,2 

, 18-2 

69-3 

33'6 

ioo'4 

49 * * 

39 ’I 

i8-7 

* 

70 2 

34'0 

ioi‘3 

1 49'6 


Conner 

(Cu). 


102‘2 

loyo 

103*9 

104*8 

105*7 

io6*6 
107*5 
.108-4 
loy 3 

IIO'I 

HI O 

111- 1 ) 

112- 8 

‘' 3-7 

114-6 

i' 5'5 

11O-4 

117- 3 

118- 1 

119- 0 

119- 9 

120- S 

121- 7 

122- b 

123- 5 

124 4 
125-2 
12O-1 
127-0 
127-9 

12S-8 

129- 7 

130- 6 

131- 5 

132- 4 

133- 2 

134- 1 

135- 0 

I JC’o 
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FAIJLE Xt —contumcd 1 


* Dcxirosc 

Copper 

(lAutuCObc). 

1 (t-'ii) 

50*0 

137-7 

50-5 

138-6 

50*9 

139-5 

•Vi 

140-3 

?i-S 

141-2 

• 

52-3 

142-1 

52-7 

Hyo 

53-2 

143-9 

53-6 

1 - 14-8 

54-1 

145-7 

54-5 

146 6 

55-0 

1 - 17-5 

55-4 

14S-3 

55-9 

14^}-2 

56-3 

15-j-i 

• 5 <i-S 

151 0* 

57-2 

iSi 0 

57-7 


SS-.! 

153-7 

58-6 

154 0 

59-0 

'55 5 

59-5 

■ 5 ''-3 

()0*0 

157-2 

60*4 

15S-1 

6 o*9 

159-0 

6r; 

159-9 

61-8 

IboS 

62*2 

161 *7 

62*7 

102 *6 

63-1 

163-4 

63-c 

164-3 

64-a 

165-2 

64-5 

166-1 

650 

167 0 

65-4 

167-9 

-• 


65-9 • 

i6S-S 

66*3 

109-7 

66-8 

170-5 

67-2 

171-4 

67-7 

172-3 


Tie strose 

(-’opper 

Ol-glueose). 

iCiil. 

• 


68-2 

173*2 

68-6 

174*1 

69-1 

175*0 

O9-5 

175*9 

70-0 

176-8 

70-4 

177-7 

70-9 

178-5 

71-4 

179-4 

71-S 

180-3 

72-3 

181 -2 

*72-8 

1<)2- 1 

73-2 • 

183-0 

73-7 

183-9 

74-' 

184-8 

74-6 

185-6 

75-' 

i.-iu 5 

75-5 

187-4 

70 0 

ISS 3 

76-4 

1S9-2 

70-9 

190-1 

77-4 

191 -0 

77 -.-- 

191-9 

78-3 

192-8 

78-8 

193-6 

79-2 

194-5 

79-7 

.195-4 

So-1 

196-3 

So-6 

•17-2 

Si -1 

mS-i 

81-5 

» 1990 

82-0 

199-9 * 

82-5 

200-7 

82-9 

201-6 

83-4 

202-5 

*83-9 

203-4 

8-1-3 

2 f#-,i 

84-8 

205-2 

•85-3 

206- 1 

85-7 

207*0 

86-2 

207-57 


157 


Dextrose 

(4'glucose). 


i 


86- 7 

87- 1 

87- 0 
8821 

88- j 

89- 0 
89-5 

89- 9 

90- 4 

90- 9 

91- 4 
91-s 


93- 7. 

9 - 1-2 

94- 6 

95- 1 
95-6 


1 

i 

4 


96-1 

96- 5 

97- 0 

97- 5 

98- 0 


I 



98-4 

98- 9 

99- 4 

99-9 
100 3 


100-8 

ior*3 

101*8 

102*2 

102*7 


203*2 

^03-7 


104* I 
104*6 
105*1 
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j TABLE W—conltnued 


Copper j 

Dextrose 

C'>P|iei ! 

Dextrose 

Copper 

Dextro.sc 

(Cti). 

(</-gluco}.e). 

CCuV 

(.rt'-gliicose,. 

(Cu). 

6 /-gIuC 06 C). 

2 o 8‘7 

105-6 

244-3 1 

124-9 

279-8 

144-7 

209'6 

106-0 

245-2 i 

125-4 

280-7 

145-2 

210*5 

106-5 

246-1 1 

125-9 

281*6 

145-7 

4 il '4 

107*0 

246*9 

126-4 

2821!, 

146-2 

!.I2-3 

107-5 

247-8 

126 9 - 

283-4 

146-7 

21 j'2 

108*0 

246-7 

127-3 

284*2 

147-2 

214 ’ 1 

io 8*4 

• 249-0 

V27-8 

2S5-1 

147-7 

215 0 

io 8*9 

250'S 

128 3 

286-0 

14S-2 

215-8 

109-4 

251-4 

128-8 

286’9 

148-7 

216-7 

109-9 

252-3 

129 3 

2S7-8 

149-2 

217-6 

Ilo ’4 

253'2 

129-8 

2S8-7 

149-7 

218-5 

I lO’S 

254-0 


289*6 

150-2 

2 « 9'4 

111-3 

254-9 

130-8 

290-5 

150-7 

220’3 

111-8 

255-6 

13'-3 

291-4 

151-2 

221*2 

n2’3 

256-7 

131-8 

292-2 

151-7 

* 222 * I 

112-8 

257-6 

"132-3 

293-1 

152-2 

223-0 

n3’2 

256-5 

'32-7 

2)4*0 

152-7 

223-8 

113-7 

259 '4 

135'2 

294-9 

153-2 

224-7 

114-2 

260*3 

133 7 

295-8 

153-7 

225-6 

114-7 

261 -2 

134-2 

296-7 

154-2 

226-5 

115-2 

262-0 

131-7 

297*6 

154-7 

227-4. 

i’S '7 

262^9 

135 2 

298-5 

155-2 

228-3 

116*1 

265-8 

135-7 

299-3 

155-8 

229-2 « 

116-6 

264-7 

136-2 

■^00*2 

156-3 

230 1 

117 I 

265-6 

136-7 

301 -1 

156*8 

23.-^ 

117 6 

266-5 

137-2 

502*0 

157-3 

231-8 

I18-.1 

267-4 

'37-7 

302-0 

157-8 

232-7 

118-6 

268-3 

138-2 

303-8 

158-3 

233-6 

1190 

269-1 

138-7 

304-7 

158-8 

• 234-5 

119-5 ' 

270-0 

139-2 

305-6 

159-3 

235-4 

120-0 

270-9 

139 7 

3"<'-5 

159-8 

236-3 

120*5 

271 8 

140*2 

307-3 

160-3 

237-2 

121*0 

272-7 

140-7 

308-2 

160 8 

238-1 

121-5 

273-6 

141 ’2 

309-1 

161-4 

238-9 

122-0 

274-5 

141-7 

310'C 

161-9 

239-,S 

52^-5 

275-4 , 

142-2 

310-9 

162-4 

240-7 

122*9 

276-3 

142-7 

311-8 

162 9 

241-6 

123-4 

277-1 

143-2 

312-7 

163-4 

242-5 ■ 

123-9 

278-0 

'43-7 

3 i 3 -(> 

163-9 

243-4 

124-4 

278-9 

144-2 

1 

314-4 

164-4 
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iDejtlrose 

(<^-glucoj)e). 



•lABLE 

XI —continued 



Copper 

1 Dextrose 

Copper 

Dcxtroiie 

1 CCu). 

] C'^-gliituse) 

_l _ ____ 

CCu). 

(rf-gluLOse). 

350*9 

1S5-7 

3S6-4 

207*1 

35 '‘S 

186-2 

387-3 

207*6 

352 -C 

1S6-S 

388-2 

208 *2 

353'5 

'87 3 

389-1 

208* 5b 

354'4 ^ 

, 187-8 

393-0 

209*^ 

355-3 

i88*4 

390-8 

209*8 

35 f >-2 

I.S8-9 , 

391-7 

210*3 

357 - 1 * 

189 4 

392-6 

210*9 

35 «-o 

189-9 

393-5 

211*4 

35*^'9 

190-5 

394-4 

212*0 

359-7 

Hjt -0 

395 - 3 

212*5 

3(ki-6 

' 91-5 

396-2 

213*1 

361-5 

192 I 

397-1 

213*6 

362-4 

192-6 

397-9 

214’t 

363-3 

193-1 

398-8 

214*7 

364-2 • 

193-7 

3 'J 9-7 

215*2 , 

365-1 

194-2 

400*6 

215*8 

366-0 

194-7 

401*5 

216-3 

366-9 

195-2 

402*4 

216-9 

367-7 

195-S 

403*3 

217-4 

363-6 

'O'--3 

404*2 

• 21S-0 

369-5 

196-3 

405*1 

218-5 

370-4 

197-4 

405*0 1 

il9-I 

371-3 

197-9 

406-S 

. 219-6 

372 2 

198-4 

407-7 

' 220*2 

373-1 

199-0 

1 4 ^ 8*6 

520*7 

374-0 

199-5 

409 '5 

221 *3 

374-3 

* 200*1 

4^*4 

221*8 

375-7 

200'6 

411*3 

222*4 

376-6 

201 

MI2*2 

222*9 

377-5 

201’7 

4 > 3 'o 

223*5 

37S-4 

202’2 

4 > 3'9 

224*0 

379-3 

202 * 8 

4 M'S 

224*6 

380-2 

20 V 3 

4 ^ 5*7 

225 * I 

381 • 1 

; 203-s 

416*6 

225*7 

382-0 

, 204-4 

417'? . 

2 ' A >'2 

382-8 

\ • 204*9 

418*4 

226*8 

383-7 

, 205*5 

4 f 9‘3 

227 4 

384-6 

206*0 

420*2 

.227*9 

385-5 

I 2o6'5 

421*0 • 

228*5 
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TABLE XI —continued 


Copper 

(CiO 

De.virose 

O'-' 

Oexlro-se 

Copper 

Dextrose 

(r/»glucobe). 

(iZ-gluco^e). 

(Cu). 

((/-glucose). 

421-9 

229*0 

420-4 

231-8 

430-8 

234-6 

422-8 

229*6 

427 ' > 

232-4 

43 i '7 

- 235-2 

4 ^ 3'7 

230* I 

428-1 

232-9 

432-6 

235-7 

*424-0 

230-7 

429 0 

233-5 

433'5 

236-3 

9425-5 

23'‘3 

429'g 

234 ’I 

4IV4 

435-3 

236- 9 

237- 4 


The basic lead acetate used in the above method is 
prepared as follows : - 

300 gms. of pure noiinal lead acetate and 100 gms. of 
litharge arc mixed together and made into a thick paste with 
disti'led water. The mass is heated on the water bath until 
the reddish colour of the litharge disappears and the mass 
becomes almost white. It is then diluted to toOo c.cs. and 
■filtered. 

The Fehling’s solution should be made up in two separate 
solutions. ' 

(a) 170 gms. of Rochelle salt (potassium sodium tartrate) 
and I?} gms. of pure caustic potash are dissolved in water 
and the solution made up to ;oo c.cs. 

(^) „34'6 gms. of pure copper sulphate is dissolved in dis¬ 
tilled water and three or four drops of concentrated H2SO4 
added. The solution is then made up to 500 c.cs. with dis¬ 
tilled water. Equal volumes of these two solutions are mixed 
immediately before use. 

In the American Official method for the estimation of 
glucose, .the solution is detannised with a solution of normal 
lead acetate, but Parker and Blockey have shown this to be 
inefficient for the purpose, and recommend the basic acetate 
as described above. 

Various volumetric methods have been suggested for 
estipiating ^he amount of copper precipitated instead of 
weighing 'it in the form of CujO. Bennett “ suggests trans¬ 
ferring the precipitate of Cu^O to a solution of ferric sulphate 
and estim^ing the amount of iron reduced to the ferrous con- 
N 

di'tion by ■ means of — potassium), permanganate solution. 

Appelius and Seamidt have published the following pro¬ 
cedure :— 

A blank determination is first carried out with the 
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Fehling’s solution. 15 c.c.s. of each solution are mixed and 
diluted with* 45 c.cs. of water. This is ailded to 300 c.cs. of 
water and 10 c.cs. of a Jvl .solution (.So gins, in 250 c.cs. water) 
and 15 c.es. of dilute M2.SO4 (i ^lart cone, acid to 2 parts 

water). -The liberated iodine is then tilniled with ^N 12820:1 

using starch iwste as indicator. This gives the total copjn-r 
in the volume of Fehling’s,solution taken. For the actufll 
determination, 15 c.cs. each of the Fehling's solution, 35 
c.cs. of water and a known volume of Uic detannised solu¬ 
tion are used. The mixtui’e is heated on the water bath as 
u.sual and then quickly cooled. It is then washed, without 
filtering, into a flask containing 10, c.cs. of (he KI .solution 
and 15 c.cs. of the dilute Il2SO,j. The ifkline is titrated as 
in the blank experiment above. The difference between the 

latter titration and the former gives the volume of N.ioSoOt 

c. ,Q i i .. 

corresponding* to the coi)per reduced by the glucose — 

.N 

I c.c, ^^Na2S20,i = o’oob^d gm. Cu 

From the weight of eopper the coirc.sponding amount 
glucose may be ascertained from the table already giv’en. 

Total Ash.—5 gins, of the le.ather*is ignited in a platinum 
dish and the ash weighed in the usual way. As ,a rule 
the ash of a good vegetable tanned leather will not exceed 
I'S-2'0 per cent. The most likely adulterants will be mag¬ 
nesium sulphate and barium, sulphate. Sodiuin sulphate may 
also be found. • • 

Estimation of Barium.—5 gms. of the leatjier is ignited in 
a porcelain crucible (not platinum if barium is suspeated), and 
the ash cooled and mi.xed with 3-4 gms. of fusion mi.xture 
consisting of the carbonates of sodium and potassium mixed 
in molecular proportions. The whole is well stirred 
and fused over a strong flame for 2 hrs. This will convert 
all barium sulp*hate uito barium carbonate. Thq fused mass 
is cooled down and boiled with distilled water. Tlic solution 
is filtered and the residue washed rvcll with water. This is 
then dis.solved in dilute HCI and the solution •filtered if 
necessary. The barium will now be in the filtrate in the 
form of barium chloride.^ It is heated to the boil and .the 
barium precipitated by Hie addition of a fc*\'*c.cs. of ’10 per 
cent. H2SO4. .The barium sulphate is,filtered, wa.*hed with 
hot distilled water, dried, ignited in a porcelain crucible and 
weighed as in BaS04. 

• M 
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M^nesium. -iThe total magnesium is determined by the 
following method. The ash from 5 gms. of leather is dis¬ 
solved in dilute HCl and the solution, boiled. An exce.ss of 
ammonia is added, followed by a slight excess of a hot solu¬ 
tion of ammonium oxalate. The precipitate, consisting of 
iron and aluminium hydrates and calcium oxalate is filtered 
off, washed well with distilled water and the filtrate, contain¬ 
ing the magnesium evaporated to dr)mess in A platinum dish. 
The residue is carefully ignited 'to expel all ammonium .salts, 
and di.ssolvcd in warm dilute 11 Cl. The solution is made 
alkaline with a slight excess of .r.nmonia. If a precipitate is 
formed it is re-dissolved in dilute HCl, and re-precipitated 
with dilute HCl. This will form ii/ situ sufficient ammonium 
chloride to keep in solution the magnesium. The liquid is 
filtered if necessary .nid cooled. The magnesium is then pre- 
cipit.atcd with a slight exce.ss of sodium phosjjhate solution. 
Precipitation is hastemxl by stirring the liquid vigorously. 
After .standing overnight, the precipitate of magnesium 
“ammonium phosphate is filtered off, washed with weak 
ammonia solution and dried in a .steam oven. It is then 
ignited in a tared crucible and weighed as Mg2P207 from 
which the weight of MgS0i7H20 can be calculated. 

Mg2P207 into MgS047H20 = 2-214 

P’or th,c estimation of sodium salts in leather the method 
given by Mann”‘ is recommended. It is very rare, however, 
that excessive quantities of .soda .salts are found. 

Soluble Ash—too c.cs. of the water soluble matter is 
evairoratcd tc' dryness in a weighed porcelain or platinum 
dish and ignited until all carbonaceous matter has been driven 
off. Tlje residual ash is then cooled and weighed. This 
gives the soluble ash in 2 gms. of original leather. 

Insoluble Ash.—This is the difference between the total 
ash and .soluble ash. 

The Degree of Tannage.—The degree of tannage is the 
nuqaber of parts of tanning matter conjbined with too parts 
of Hide substance. Thus—i . 

Tannin combined X 100 
Plide substance 

The combined tannin is found 'by subtracting the sum of 
the percentages of moisture, fat, hide substance, insoluble ash 
and water soluble matter from 100. For details on this 
particular point 'ihe reader is referred to a paper by Parker 
and Paul.^* 
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Nature of Tinning Agent.—To detect the nature of tlie 
tanning material employed is a very difficult matter indeed, 
and not infrequently impossible. Very little work has been 
done on this particular subject, but the following table 
(Table XIII) from Procter, worked out by Andreasch,’® maj? 
be of use. The leather is extracted with alcohol and the 
solution tested with the various reagents as indicated. The 
tegts are allowed to stand overnight and ilext day any 
characteristic colour or precipitate noted. The tests are 
rather uncertain where more than one tanning material has 
been used. ’ • 

Sulphite Cellulose in Leather.—The detection of this material 
in leather is of considerable importance as it is viewed by 
many in the light of an'"adulterant. Moeller’’ adopts the 
following method. The leather in not too fine a state of 
division is c.xtracted for about 24 hours in the cold with a 10 
per cent, alcoholic solution of KOH. The solution i.s filtered 
off and the alcohol expelled by evaporation qn the w-ater 
bath. The residue is dissolved in water and the solution 
made acid with dilute sulphuric acid. The precipitate is 
filtered and the filtrate tested for sulphite'tellulo.se by the 
Procter-Hirst reaction (see p. 118). 

It his since been pointeil out by Lauffman that the 
artificial tanning material Ncradol interferes with the above 
test, and recommends the following modification in order to 
distinguish betw'ccn these two materials. 

The finely divided leather i.s soaked overnight in a 2 per 
cent. Solution oi NaOH and filtered. The filtrate is made 
slightly acid wiPu HCl and again filtered. The filtrate is tested 
by the Procter-If irst reaction or the cinchonine test (see 
below'). I’’ this gives negative results it indicates the absence 
of both sulphite cellulose and Ncradol. If positive, either 
may be present. A special test for Ncradol mu.st then be 
made. 3-4 drops of an_ ice-cooled solution of diazotised 
para-amino phenol is added to 5 c.cs. of the filtrate obtained 
abovo. A blpe colour will indicate Neradol. ‘fhe following 
test fhay afso be made and is based on the separation of 
Neradol and sulphite cellulose with alcohol. 

The solu.'-ion to be tested is concentrated and mixed with 
alcohol. The precipitate is filtered off and the filtrate heated 
on the water bath to expel the alcohol. It is then diluted 
with water and •nmde acid with H3SO4 to precipitate phlo- 
baphenes, and again filtered. The filtrate is neutralised with 
Na-iCOg and treated with an excess of a 2j per cent, solution 
of aniline hydrochloride. Neradol, if present, will give a 
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precipitate. The precipitate obtained after diluting the 
original solution with alcohol can be dissolved in distilled 
water and tested by the Procter-Hirst reaction for sulphite 
cellulose. 

Appelius and Scl?midt'“ use a solution of cinchonine 
as a reagent for sulphite cellulose* 5-10 gms. of Ihg leather 
is e.xtractcd with 100 c.cs. of boiling water and the s(jlution 
filtered. 5 c.e.s. of 25 per cent. IICI is added to the filtrate 
which is agaiff^joilcd and filtered, h'or each 50C.C.S. of filtrate 
is added 20 c.c.s. of cmchdiiine solution and a little tannin 
solution. The former solution ^ is prepared by dissolving 
5 gms. of pure cinchonine ip too c.c.s. of distilled water and 
adding strong sulphuric acid drop by drop until a clear 
solution is formed. After adding the rcagent.s, the mixture 
is heated without shaking until it boils. In V'e presence of 
even minute quantities of sulphite cellul&se, a characteristic 
precipitate will be formed. It is chara'.teriscd by formmg a 
blackish-brown lumpy ma.ss. It would be advisable to test a 
sample of leather of known purity at the same time as that 
actually under examination.* A very weak solution of a 
cellulose extract could also be used as a guide to the character 
of the precipitates (cf. Seel and Sander).®' 

Microscopical Test.—Seel and Sander {loc. n't.) give the 
following method for the microscopical examination of 
leather in order to determine whether rn- not the saipple is 
undertanned. 

A thin section of the leather is stained with *a basic 
dyestuff such as malachite green, methyl green, Bismarck 
brown and rhodamine, and the superfluous dye washifd out 
with water and then alcohol. -It is then couiotcrstained with ' 
an acid dyestuff. The untanned part will be stained with the 
latter colour, while the fully tanned portion will be^dyed with* 
the basic colour. 

(2) Chrome Leather.- - The moisture, ash, fat and hide 
substance are determined by the method already given for 
vegetable tanned leather. The wJter soluble matter should 
be determined as this will give an idea as to ^whether, such 
substance as glucose, etc., have been used. 

Chromium.—I gm. of the finely cut sample is ignited in a 
crucible and the ash cooled and intimately mixe^ with three 
or four times its weight of fusion mixture. Thi.s- is prepai^'ed 
by mixing sodium and ^tassium carbonates in th^ir molecular 
proportions. The whole is fused over a strong flafne until 
green particle;^ of chromic oxide are rjo longer visible. .The 
mass is allowed to cool and the melt dissolved in hot water 

yCmit'Aned on p. 170. 
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TABLE XIII. 


-v 


Rfagenl. 

Spruce bark. 

Oak bark. 

Willow burk. 

Mmiosu itaik. 

Hemlock bark. 

O.nkwood. 

\V?tcr . 

Oran^je tur¬ 

Nell.-while 

(«rccnish 

1 

Yell.-white 

Dark-red 

Ligbl-ycll, 


bidity 

ppl. partly 
soluble 

tui'oidity 

ppt. brow’n 
soln. 

blown ppt. 

turbidity 

Hyclrc^en 

As above 

; Yell.-white 

Apple-giccn 

As above 

Light-blown 

Yell.-white 

pero-'.idc 


j p]>l. partly 

1 soluble 

Pi)t. 


p])t. and 
"oln. 

llocculenl 

ppl. 

Hydrochloric Red-hrowii 

Yell.-brown 

Vcll.-w’hile. 

As '.bove 

Dark-brown 

Pale-buff 

acid 

soln. 

j»j>l. brow n 
soln. 

ppl. TOse- 
red jjone 


ppt. and 
soln. 

flocculcnl 

Pi>L 

Sulphuric 

Kusi-broun 

Vell.-wlf.lc 

Vcll.-bnuvn 

Slight rusl- 
browii }>pt. 
dark soln. 

l.).irk rust- 

Brown pjil. 

acid 

ppl aikl 
soln. 

ppl. brow'n 
soln. 

ppl. cherry- 
re<l zone 

brown soln. 

and soln. 

Nitric acid 

Yell.-t)i()wn 
pj)t. daik- 
lirouii soln. 

As above 

V 

\'ell. ppl. 
i nd soln. 

As above 

Red-brow’n 
])pL and 
soln. 

Yell, floccu- 
leiil ppl. 

Acetic acid 

Wll.-ndiilc 

ppl. 

— 

— 

— 

— 

Ppt ‘’oJ. ill 
excess to 

Ammonia . 

Broun pp!. 
partly sol. 

Uark-)ell. 
l)pt. sol. in 

Turbidity 

\'iolei-red 
ppl. sol. m 

Dark-lnx'wn 
ppt. insol. 


in excess 

excess 


soln. 

ii^ excess 

red soln. 

Chloroform. 

Veil.-red 
flocciileni 
ppl. brown 
soln. 

^'cll -white 
ppl. yellow'- 
ish soln. 

Whitish 

liubidily 

a 


I)ark-bi ow'n 
deposit 

Ethyl ether. 

jLight blown 

Light yell. 

— 

Crey-violiT 

Brow’ll |>pt. 

Slight yell. 

< 

, pj)l. 

<4 

ppt. 

‘ 

ppl. 

white ppt. 

Acetic ether 

]'rurl)idil) 





__ 

Benzol . 

iKedifish 
' brown 

1 sediment 

Blown floccLi 
lent ppl. 

'Reddisli 
black layer 

Blown layer 
below 

Slighi retl 
brown 
])jn. 

Bctrol ether 

4 

jEihei, not 
! coloured 

Ixchcr pale 
rellow 

— 

— 

Ellier faint 
red 


Carbon di¬ 
sulphide . 

!CS« yellow 

CS.; yellow 

CS> gieeii 

CS, pale 
yellow 

~ 

— 

Naphthol , 

Broun ppl. 
and .soln. 

Brow n j)j)t. 
and .soln. 

Yell.-brown 
l>pl. dark- 
red-brown 
soln. 

Crown jipl. 
and soln. 

* 

— 

Veil.-brown 
ppl. dark 
soln. 

Glyci'rol 

'Yell, floccu- 
1 lent ppl. 

** t 


(treenish 
while floccu- 
Icnt pi>i. 


Red floccu- 
Jent ppt. 

Sliglil 

turbidity 

iarlancacid Vvliitish 

'Slight w liiiish Ycll.rgreen 

Yell.-brown 

Red-brown 

Whitish 


yellow 

J turbidity 

yellow 
■ turbidity 

flocks 

ppt. 

ppt. 

veil, fioccu- 
lent ppl. 

Citric acid . 

1 

,'As above • 

As above 

■ As abo\e !A- above 

As abov e 

As above 

Oxalic acid , 

As above ’ 

As above 

< «i 

As above 

above 

r 

Voluminous 

red-brbwn 

ppt. 

As above 

Xrinitro- 
phenol. 

[Yell. pp4 

1 and soln. 

€ 

— 

~ 

Yell.-brown 

Ppt. 

— 







( Aiti / fvasc / i .) 


(Quebracho. 


Turbidity 


Brow n-ydl. 
florculeni 
ppt. 

A*- above 


Dark-red 
-soil!. 

Slight Pill, 
red-brown 
soln. 


Uark-jcd 
brown ppt. 

Soln. [lale- 
yell. above 
icd-brown 


VcI!.-l)rown 
p])t. (lark 
soln. 


V’ell.“brown 
floeculcnt 
ppt. dark- 
red isoln. 
\i> above 
\s alx)ve 
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j \alouia. 

Myrolrilaiis. 

Hivi-divi. 

'Dirty yell., 

Diily vfrll. 

Maiked yell.- 

j turbid over 

liubiiUty 

Inown ^ 

1 dark zone 


Unbulity 

‘A’- above 

Yellowish 

Yellowish 

1 

1 

ppl. 

]>pl. 

|Liglil“tiro\\ n 

I^igiil-luown 

Wliiiish veil. 

’ turbidity 

lurbidiA 

*ppt. 

Slight yell. 

Slight )ell.' 

Dirty Ad 

ppt. p.alc 

brow 11 


soln. 

turbidit) 


Slight palt; 

Dull ,ed 

r>iily l)nn\n 

1 ppt. (lark 

coloiation 

Inriiidil)' 

1 soln, 


• 

Yellowish 

Daik-}(ll. 

Idghl hiown 

1 turbidity 

Lurbidii) 

turbidiiy 

lYell. p|)l. 

Vellow ish 

I'.di’ >ell. jipi. 

parti) sol. 

till ris 

' )).xitly sol. 

i reddens 

brown, s.>J. 

' in extess, 

• 

in excess 

♦urns brown 

iVell.-gicy 

Yell, do('k^ 

\ ell.-brown 

, Hocks 


IhK-k- 


'Dirty wbUc Palc-ycll. Riisl blown 

I ppt. turning docks ppt. 

i (lark-brown 


iDense yell. '•c.ircely .CS^ sanely 

1 llockb at coloiiied ' ('oloured 
zone yellow dock'' yellow Hock 

Slight yell. Slight }ell. Slight yell, 
brown ppl. brown ])pl. Innwn ppi. 


Siniia^li 

Kin)i»p<‘in. 

1 Bireli balk. 

Diily gicen 

;Vvl|.-white 

iVoll.-brown 

ppl. 

: lip' 

liirbid^y 

toei.n ppt. 

As .il)i>ve 

Rusly brown 
, PI"- 

Daik gn i. n 

.As above 

iVell.-blown 

ppl.‘ 


■ PI"- 

Light gieen 

\'cll -gie\ 

Dcns(.‘ icd- 

s'nn. and • 

ppt. 

blown ppl. 

ppl. 

dark soln. 

1 ).ii k gictii 

D.iik veil. 

Keibbrow'ii 

ppt. 

ppt.' 

, ppl. and 


1 S()llU 

ItuIHgieeii 

Ycll.-i)ii>vvn 

i “■ 

ppt. 

r.lk given 

I'P' 

i • 

I )cnse g»/i) - 

’Dark desh 

ppt. 

while p\il., 

i red ppt. sol. 

daikencd 

iLddfinng 

1 in excess 

Slight gieen 

Dense )ell.- 

ISliglil brown 

(lep< isii 

whilv j'pi. 

PI" 


!Gie) -blown 
' pplf 

'Tr.icc desli- 


! colouicd 




tSliglil ' < 11 . 

[Keddisii 
,! y.ll. dchk' 

_ 

[ pjii. '•!) long 

1 

^ siamling 


i 

• 

I’llier )'ell.- 
. jircui * 

I 

CS^ Coli.#'!ed 

! CS, 1 olomed 

i '• “ 

1 gieen 

}e11. gieen 

1 

J « 

f( irecii-hiow ii 

^shi gt'-y 

iYulk-biuwn 

ppt. 

ppl. on 

1 pj»l. (lark- 

' standing 

, red soln. 

\ 


Long-stand- Long-•.land- Loiig—laiul- 
1 ingycllowish ing\ellow’i’'li ing slight 
! ppl. • (locks ■ linbidily 

jYcII.-grey \'e11owisIt Vcllowidi 

I i)pt. |)pt. ppl.* 


i I .oiig-si.uid- ^.Slight 
' I’lg dark- i lujlndiiy 

! gicen ppt I 

iGreenish • .ydl git«n 
' I'i't- ' PI’-- * 


As above A'' ab(*\e 
Sulphm-ycll. A-- .ibovi^ 
im^l.* h 

j Bi ow n-yel I. Yell.- bn )w ii 
I ppt. liKii-s ' j)pl. turns 
I lemon yellow' 


A', above ‘As aliove . above 
Yell.-blown As.ibovL ‘As above , 

ppl. 1 

iTurbidily bVppft-green 
[ first leddisli, ppt. • 

; then yellow ' • 


,Tmbidity • 

I • 

iLiglil rusl- 
j brown p)>l. 

I 

I 

I As al)ove 
I As above 
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KeugenU 

Spi ute lark. 

t){ik bark. 

j Willi.w lurk. Mimosa bark. 

Keinloek bark. 

O.ikwood. 

Salicylic acid j Light Ijrown 

V^ell.-whitc 

Gic-enish Sligh ly 

Bulky red- 

Ycll.-whitc 


ppl. 

tlocculent 

! yell. i>p!. blown ppl. 

brown ppl. 

ppt. 



PPt. 



Tartar cmelic 

Pawn- 

Gicyish yell. 

Greenish Violel-n-il 

Diity brown 

As abov^- 


coloured 

ppt. 

while ppl,, . ppt. 



* 

ppt. 


ileep green 

♦» 


1 

Yell.'White 


above layci *' 



Potassium 

Yell.-w’hile 

Green-while Flesh red 

Ked-brovvn 

Slight wliile 

fcrrocyaniilc* 


ppt. 

!)pt.. ppt. 

ppt. 

ppt. 

Polassitini 

Vell.-hroun 

\ ell.-blown 

Leal green , (Chocolate 

ked-biown 

Ycll.-wliUe 

sul[)lio- 

tlocculent 

11 )Cinlenl 

ppt. ppt. 

ppl. sol, on 

ppl., pale 

cyaniclL* 

sol. on 

ppt 


heating 

yell. soln. 


li'.aiing 





Potassium 

Pale hrouii 

Pale brown 

Lonfgu-en — 

As above 

I'pl. iirown 

cyanide 

lurlmiiiy 

liirbidoy 

])pt., y< 11. 


l>ciow, ycli.- 




soln. 


whiie above 

Lime . . 

V'eli.-hiown 

Ppt. Jell.' 

Dirty suljiliur Violet blue 

VioIel-biiAvii 

Ppl- wliite 


jipt. gluicr- 

blown be¬ 

yell. I'pl. ppt., Itrown 

ppl., dull 

below,alKive 


ing on 

low, choco¬ 

, al>o\e 

bn/'Mi .Thd 

blue, later 

. 

sill face 

late above. 


gliileiiug 

blown 



Veil. soln. 


above 


Paryta . . 

Dirty yell. 

As .iIm)V(; 

As alfove Uhie-grcen ^ 

As above 

lihie ppl., 


ppl., ycil.- 


ppt., brown 


turning 


u hitc soln. 


above 


brown, glit¬ 






tering red- 






brown above 

Str/mlia 

As ah iif 

As above 

Af above Dlily blue 

As above 

Ppt. white 




ppt. 


below, blue 


< 




above, turn¬ 






ing blown 

Magnesia . 

Light brovMi 

Dirty while 

Violet-red Grey ppl. 

Red j)}»l. 

Veil.-wbite 


ppU. 


ppl., green 


Pill. 




soln. 



Potassium 

Dull brown 

Yefl -brown 

Bright yell. Brown jipl. 

Brown ppl. 

Grceh-brow'ii 

chromate . 

PI)t. 

Ppb 

Iipi. 


ppt., turning 

' 





brown 

Mercuric 

rjghl red- 

Yell,-while 

While pi)t. Light reddish'Blood led 

Yell.-whiie 

chloride . 

brown ppl. 

lurbidily 

blue ppt. 

ppt. 

tlocculent 

* 





ppl. 

Mercurous 

Dirty grey- 

Ppt. reddish 

;Dirty yell. Dirty biov, n 

Red-brown 

Brick red 

nitrate.' . 

bror vn ppl, ■ 

>ell., turn¬ 

' l)pl. oivl''ng Pill. 

ppl., turning 

ppt., turning 



ing l»rown 

; standing 

dull brown 

brown-red 




' 


or yell.-grey 
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(Coiiiinued.) 


Valoiiia. Myjobalans. 

__I_ 

Greyish yell, jyellowiji 
I ppt. 


j Smnacfl. 
Orecii ])|)L. 


Quebracho. 


Brown-vclI. 
ppt., dark 
red-brown 
soln. 

Fawn- 

coloured 

ppt. 

Pale red- 
bniwn ppl. 


aiMaranlli 
red soln. 


al>ovc 

Grey-white 
j)pL., glitter¬ 
ing chocfj- 
laie l>rown 
above 
As above 


ppt. 


Pale grey- 
yell, pp'l.^ 


Pale yell. 

ppt. 

^'ell.-grey 

ppl. 


'As aimve 


[As abovi 


[Choctdale 
' ppl., turning 
' Idack 


ICirani- 
: coloured 
: PPt- 

Crc.im yell. 
' Pl't- 
\ ell. pj»t. 


above 


Kriglil yell. 

: p|)i , coioiii- 
ic’ss sohi. 


;^s above 


Dirty green 
pl)t., turn¬ 
ing brown 


' Divi-divi. 


Veil.'brown 
I PPb , 

' tfhre yell, 
curdy p])t. 


Oriing,- ])pt. 

l/iik yell, 

; Ppb 


As above • 


ppl. darkens 


As .djovo 


Pale red • 
ppl., diity 
giey above 


t 


Veil.-green 
1 curdy ppl. 


; Pale green 
I ppl 

‘(iie%n [)|>t, • 


As above 


itjreen pid., 
turning 
I sulpluir 
' yell. 

Ai above 


Knoppern. 


Grcyisli yell, 

ppl- 


Dirty while 
curdy ppl. 


Yell.-gtren 

ppt. 

Oinnge yell. 

ppi. 


Cimly rc'l- 
wdiile pjil, 
darkens on 
standing, 

< dive htown 
l>p!. 


(iiein ppl., 
mining 
gre\-hroun 
overffjglil 

As above 


Violcl-hrown 'Pale clioc< 


])pt., dark 
brown 


late ppt. 


'Cream colour!<irecn pjil., 
luining veil. 


Violet ppt., 
dark soln. 


lYellow isli 

I ppt- 


Vcllovvisli 

j.pt 


Grey-buwii 

, PI<1. 


Dirty giecn 
mass • 


Veil -while 
ppt. • 


Dark, dull 
brown ]>pt, 


Dark 

turbidity 


!Yell.-l)rov\ n 
ppt. 


I Dirty yell. 

' |>pt.,lMray 
; soluble 


I >irty brow n 

ppt. 


Vpll.-brown 
p|>t., sol in 
excess 


Dark tnou n 

i pi’i- 


'brown ppt., 
mostly .sol. 
ill excess 


{ , • 

.I drly blown 

' ppt- % 


lUirly gieen 
j ppt., partly 
’ sol. in 
eseess, tune 


1 >ark red 
violet pi)t., 
titfiiing 
chocolate 
Vcll.-giccn 

I>pl.‘ 


I • . yellow 

Chocolate jOrangejell. OiarJgcyell Orange yell. Grass green 
ppl. on long ppt., turning; ppl., turning, ppt^ ♦uinmg ppt. 
standing dirty yell. ] dirty yell, i dirty yell. ' 


,(‘jangepjt., 
luining 
grey 


hircli bnrk. 


Pale rust 
brown pi^t. 


Bulky pale 
L rusty ppl. 


A.s above 
Turbidity 


j\’ell -wbiiu 
ppl., dull 
! biow'n, glk- 
! teiing above 
iFIesh rc<l 
I 01 .scarlet 
! 

I 

i(irt“y-\vlule 
I ppl., brown 
above 


|Gieyi.sh wlnlc 
I ppt., ver- 
I milion 
I above 
I Pale flesh 
' ppt- 

Ichcslnul 
I br^wn ppt. 

i 

[Reddish yell. 

I ppt. 


iCrey ppt. 
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and filtered. If any jireen chromic oxide is .seen on the 
filter paper, the whole of the residue is dried in thd steam 
oven, ashed, and again fused with fusion mixture.^ The yellow 
filtrate, containing the chromium in the form of alkali 
chromate, is made acid with an excels of HCl and cooled 
under the tap. This converts the chromate into chromic 

N 

acid, which is then titrated with ^Na-jS^Oa, after adding 

1-2 gms. of potassium iodide. Starch paste* is used as the 
indicator. 

N 

1 c.c. ^^NaoSoO:' = 0'00253 gm. CroO,,. 

Acid ill Chrome Leather. -The estimation of free acid in 
chrome leather is a mattg- of difficulty as the I’l-octer-Searle 
method (sec jV 17,2) does not always give very satisfactory 
results with this class of leather. If used with care, however, 
results can be obtained which will, no doubt be somewhere 
near the correct figure. 

The following procedure is suggested by (inwser-' and will 
indicate over-neutralising as well as the presence of free acid. 

20 gras, of the finely divided leather is made into a paste 
with 30 c.cs. of normal llCl or II2SO1, and the whole warmed 
for about an hour over a small flame, using a water-cooled 
reflu.x condensci'. The condenser is washed down with a 
little tJistilled water and the solution titrated with normal 
NaOHt using methyl orange as indicator. If more than 30 
c.cs. are required free acid fs present and each c.c. over and 
abov^ 30 c.c. corresponds to 0049 g™- H2SO4. If less 
than 30 c.cs. are needed, then the leather has been over¬ 
neutralised, i.e. free alkali is present. In this case, the 30c.es. 
minus the quan-tity of normal alkali required for titrating 
back will'give the number of c cs. of normal acid correspond¬ 
ing to the free alkali present. This, for convenience, may 
be calculated into NaaCOa. 1 c.c. normal acid, 0’053 gm. 
NaaCO;). 

Fahrion-'* applies the following test to ckiome leather. 
2 gijjs. of .the leather is heated with 16 c.cs. of 8 per cent, 
alcoholic NaOII and the alcohol expelled by evaporating the 
mass to dryness. The residue is dissolved in HCl and again 
taken io drjness. The residue is re-dissolved in HCl diluted 
with hot di.stilled water and filteredi Ammonia is added to 
the .filtr.ate to precipitate the chroraUim which is afterwards 
filtered off, wa.sKeti with boiling distilled water, dried, ignited 
and weighfcd as Cr^Oa.' The filtrate from this yetermination 
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is made acid with HCl and the tota(^ sulphates estimated by ' 
precipftating with a hot solution of BaClj (sec p. 14). 

From tli^se two figures, the ratio Cr20j: SO.j is calculated. 
As a standard, the ratio r56 :1 is given. 

Boiling Test.—A vv'ell-chromeJ leather will not alter in 
appearance when boiled for a short time in \i;rter. If it 
shrinks' up when so treated, it i.s an indication th.’it it is 
undertanned. Lamb and Harvey say that a fully-chromed 
tanned leath?i» will .show at least 2'8-3 per cent, of CraD., 
calculated on the degrdhsed'lcatlicr. 

(3) Light Leathers.—The examination of light leathers 
is frequently undertaken wi^tha view of finding, out if possible 
it.s method of manufacture, and the adtlitional notes given 
below will assist the student in this direction. 

The ash of the sample will givr»some indication as to the 
nature of tannage. In the case of ve.getwbie tanned leather 
the ash will be comparatively low, while chrome-tanned 
leather may .show up to 5 per cent, of ash of which "up to 
4'5 per cent, will be chromic o.xide. yMura-tanned leather 
will contain* rather a higlt percentage of mineral mattqr 
consisting es.sentially of aluminium oxide. If only very small 
(juantity of chrmnic oxide is present, say 0'2-c>'3 per cent., it 
may be concluded that bichromate was u.sed in the dyeing 
jiroccss. Iron oxide is found in leathers which have been 
dyed or toned down with an iron salt such as ferrous sulphate. 
This i.s very plainly seen in .some samples by burning a small 
strip of the leather over a bunsen flame, when, on the grain 
side of the leather, a thin red film (T I'e.jO.i will be .seen on 
the surface of the strip of ash. With bUck leathiys, the 
pre.scncc of iron may indicate, the combincd.use of iron salt.s, 
and logw'ood in dyeing. 

l’yropho.sphate-tanned leather is disflnguished by th^ 
presence in the ash of a quantity of phosphate.s^ and at the 
same time the ash will be rather high. Barber and Barker 
give the following figures from leathers tanned with the aid 
of phosphate of soda. • 

Tanned tJith Sajt, Alum, Sodium Phosphate and Gambier. - 

Ash.• •. . 3-4 per c*ent. 

POi per cent, of ash . . 40-60 „ 

A 1 ,. . 35 - 4 '> -y * 

Tanned with Alum, .Salt, and Sodium Phosphite.— 

Ash . . . f .to yc); cent. ■ 

PO4 per cent, of ash . . 25 

Af .* 20. „ 
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Copper in very sn^all traces may be found in some 
leathers where it has been used in the dyeing process.' 

Titanium, now largely used for dyeing purposes in the 
form of oxalate, etc., may be detected as follows. The ash 
from a few grams of the leather is fused for half an hour with 
potassium bi-sulphate. The melt is cooled, dissolved in 
water and filtered. A few drops of II2O2 are added to the 
filtrate. A yellow red colour indicates titanium. 

• For the estimation of the various ash coni>titucnts, the 
reiider is refen ed to one of the standard books on inorganic 
analysis. 

Free Mineral Acid.—The' estimation of free mineral acid 
in leather is of importance in view of the destructive effect 
of even small quantities on the leather fibre. (On this point 
the reader should consult the Report on Rookbinding leathers 
issued by the lioyat Society of Arts.)'-'-'' 

Many methods have been proposed for the estimation 
of free acid, but that most generally used is the Frocter- 
Searle® method. 2 grns. of the finely divided leather is 
weighed into a porcelain basin and treated with 25 c.cs. of 
N 

exactly ^^Na2CO:). The mass is evaporated on the water 

bath, and then gently ignited to drive off all volatile organic 
matter. .The ignition should not be carried too far, and 
should Jbe stopped when no more fumes arc evolved, and only 
a mass of carbon remains. It is then cooled down and 
extracted by boiling with a convenient quantity of distilled 
water. After boiling, the solution is filtered and the residue 
of carbon and the filter paper dried in the oven in the basin 
■ used for the ev.'iporation and then ignited to a pure ash. 
This is cooled down and warmed slightly with exactly 25 c.cs. 

' N 

of -^H2 SG'i. The acid liquid is diluted and transferred to 

the filtrate obtained above. If the leather' is quite neutral, 
this solution should also be neutral, as the 25 c.cs. of acid 
added will merely neutralfse the 25 c.cs. of alkali added in 
the fi;;st instance. A few drops of methyl orange solution 
'is added to'tfte liquid and any acid present titrated with 

'* N 

1 'c.c. ^^Ka^COa = 0*0040 \im. H^SOi. 
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CilAl’TKR. XVJII 

FINISHING MATERIALS 

The following notes on the various sizing and finishing 
iimteriuls used in the leather trade will assist in determining 
the purity of c'jmmercial samples. 

Albumin. Egg and blood albumins are both used in the 
leather trade, the former being favoured on account of its 
usual light colour and freedom from iron. When a solution 
,of cither is applied to the leather, the film fomed is capable 
of taking a very high polish when glazed. 

Commercial samples are examined for moisture, ash, and 
albumin. This laller is obtained by mukiplying the per- 
centagi^ of nitrogen found by the Kjcldahl method by the 
factor ( 5 ' 37 . 

The following, according to Lamb and Harvey,^ represent 
the composition of average samples of albumin :— 

, Uluod Alhumi.n. 

• Moisture. =2r35 percent 

Ash and mineral matter = 8 41 „ 

‘ Albumin^ ..*... = 7*^'3 » 

99'«9 .. 

Nitrogen. iroi „ 

Colour.Straw yellow 

Egg Albumin. , 

i t * 

Moisture = 2S‘94 per cent. 

A.s;h (white fusible) . . = 4'69 ,, 

Asbumin.= ^'30 „ 

• • 9^93 

lloth blood kild egg albumin should be completely soluble 
in a 1 per'cent. solution of NaOH, while very ilittle insoluble 
matter shoulfi be left when 1-2 gms. of the sample is allowed 


. 24'53 percent. 
■ 9’o6 „ 

• 6573 „ 

• 99‘32 „ 

• io ,-32 „ 

Brown 
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to soak in water for 5-10 hours. Albumin.? which have been 
dried at a,too high'temperature during m.inufacture will be 
almost insoluble in water. Blood albumin dissolves in .strong 
HNOa whereas egg albumin is very slowly solubly. The ash 
• from both varietie.s should be e.'c'uuiiied fo! iron as-this is a 
very undesirable constituent, especially when the allnimin is 
to be used as a finish on light shades. , 

Liijuid ‘afoumins are frc'iuently treated with zinc sjlts 
which act as preservatives,'and at the same time increase the 
viscosity of the solution. Such^addition can be detected by 
examining the ash for zin(;by the usual (|u,ilitati\e tests, 

Irish Moss,—This excellent finishing material contains 
i '4 per cent, to 2'5 per cent, of nitrogen as o.stimated by the 
Kjeldahl methotl. Tlu; amount' of ash pjesenl will vary 
within wide limits according to the care exercised in its 
jrreparation. A large [jroportion will be common salt, and 
can be estimated by titrating the aipieous extract of the 

N ' . . . • 

ash with silver nitrate •solution. In this determinaticui, 

more satisfactory results will be obtained it the sample is 
ignited until tht organic matter is ileslroj’cd ami not taken 
to complete ash. The carbonaceous matter is then c.xtractcd 
with hot water, and the extract tiirat''d \vith .slanefard silver 
nitrate solution. By this means l«ss of chlorides by'volatili- 
sation is avoided. . 

An analysis by Lamb and Harvey (/er, in.} is given 
below. 


lisisu Mos^, 

Moisture . . . . = 20‘i>»pcr cent. 

Ash.= iS-j.S 

Nitrogen.= 

Gum Tragacauth.—This is liable to adulteration with 
inferior gums on account of its high luice. The percentage . 
of ash varios from 2-3’0 per cent, and the moisture from 
18-22 per cent. * . ’ 

Adulteration with Indian Gum can be detected by a 
, distillation te.st devised by Finery." Ihis is bawd on the fact 
that genuine tragacanth gives very little vohtqie acid when 
distilled in the presence ol phosphoric acid. ’ 

A khown weight of the gum is introiJ^u?ed into*a distilla¬ 
tion flask together with a convenient volume j>f water and 
an excess of phosphoric acid. The wholg is allowed to stand 
overnight and the volatile acid distilled ovey, Msing a Liebig 
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N ■ 

condenser. The ' distillate is then titrated with - NaOH, 

■ 10 

using phenol phthalein as indicator. The acidity is calculated 
as acetic acM. ' 

N ■ 

1 c.c. NaOII = o’ood gm. acetic acid. 

Geii'uinc gum tragacanth will show an acidity qf' only about 
2 p'er cent., whereas samples ;idulteratcd with Indian gums 
will show a much higher figure, in some cases over 8 per 
cent. ' ' 

Ferric chloride does not give a precipitate with an aqueous 
solution of the gum, but alcohol throws it out of solution in 
the form of a mass of clots..- 

Payet'* give.s* the-following test for the detection of gum 
arabic in tragacanth. A small quantity of a 3 ]icr cent, 
solutiofl of the gum in water is treated with an equal volume 
of a I per cent, aqueous guaiacol solution and one drop of 
hyilrogen iieroxide. Pure tragaeftnth will remaii! colourless, 
while the presence of gum arabic will be indicated by the 
formation of a brown colour. The test is based on the fact 
that gum tragacanth contains no active oxidase such as is 
present in, gum arabic. 

Another test depends upon the solubility of gum arabic 
and the insolubility of tra^canth in an ammoniacal solution 
of coppef'oxide.’ 

Gtun Arabic.—This gum is obtained from various species 
of the acacias, c.g, Acacia Senegal, A. horrida, etc. 

. Analy.ses by, Lamb and Harvey gave the following 
results:— 

Moisturf . . . I per cent. 18 07 per cent. 

Ash.2'4 „ 2-66 „ 

Not more than 4 per cent, of ash should be present and the 
quantity insoluble in water,should be very small. Pure gum 
arabic is not precipitated by normal lead acetate and does not 
.give alblue ro/oration with iodine solution showing freedom 
from starch. If boiled with' Fehling’s solution very little 
reduction take.?, place. 

Casein.—At.good commercial casein should be of a pale 
yelldw colour and free from rancid -odour. The following 
determinations should be made; moisture, ash, fatty matter, 
proteins. ‘ *' 

The moisture is estimated by drying 4-5 gins, in the 
steam oven until no*^further loss in weight takes place. If 
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this is done in a platinum dish thc»dricd residue can be used 
for the dctcrminaticji) of the ash. The fatds determined by 
extracting* lo gms. of the sami)Ie with petrol other in a 
Soxhlet apparatus for^about 4 hours. The extracted fat is dried 
in the steam oven and weighed.. The nitrogen is estimated 
by the Kjeldahl method, and the percentage found multiplied 
by the factor 6’6) to give the actual casein. To test for 
solubility, n* "ms. of the .sample is treated with 50 c.cs. of<lis- 
tillcd water to which Ijas ticen added 2 c.cs. of a 30 per c«nt. 
.solution of ammonia. The mixture is well stirred and allowed 
to stand for a short time. It i» then warmcd_ to about 60” C. 
when it should give a thick opalescent solutioii. 

Examination of Manufactured Seasoning Compounds.--This 
presents a matter of difficulty, but the following determina¬ 
tions will assi.st in obtaining some inforp.ati'on as to its pro¬ 
bable composition. 

10-20 gms of the sample is cvaiiorated lo dryness in a 
platinum dish and the residue of solid matter dried and 
weighed, ^^his will give tivi total solids. The residue after 
weighing is ignited and the a.sh cooled and weighed. This’is 
examined for iron and borax. 

The determmation of total nitrogen will give an idea as 
to the presence of such nitrogenous matter as caseim albumin, 
etc. 

Free ammonia is determined ly diluting a known*volume 
of the season with water and distilling the ammjinia into 
boric acid solution. The ammonia collected is then titrated 
direct with standard acid, using Congo red as indicato^r. The 
.sea.son need not be made alkaline before di.stillation. , 

Dextrin.—The following information on? dextrin is taken 
from a paper on the subject by Lamb amHI arvey.' , 

Moisture and Ash.—5-6 gms. of the sample •arc dried at 
100° C. in an air oven, the dish being supported on a glass 
tripod. Four hours’ heating will be found sufficient to give 
constancy of weight. • 

The ash js estimated in the usual way. 

Water Soluble Matter.—10 gms. of the saipidc is shaken, 
with cold distilled water in -a* 500 c.c. griiduatcd flask and 
allowed to stand overnight. The solution is then made up to 
’ the 500 C.C. mark, well shaken and filtered. '^*6 c.Cs. of the 
filtrate is evaporated tp dryness in a weighed;di.sh-ana the 
residue-dried in the steam oven .and weighed. This, gives 
the total soluble matter in i gm. of the orts^Inal dfcxtrm. 

Eeducinf Sugars.— Reducing sugars are e.stmiated in 50 
C.CS. of the above filtrate by means cif Feeling’s solution. 



i 82 LKATfiER CHEMISTRY 

The sugar is calculated as\’extrose, maltose only being present 
in (lextrins manufactured by the diastase process. 

Starch. -Starch is examined for qualitatively in the residue 
insoluble in cold water. This is washed with cold water and 
then transferred to a test tube and di,s.sblvcd by boiling with 
a few c.cs. of water The I'uiuid i.s tested for starch by the 
iodine tc.st. 

,The following are analyses of various samples of com- 
mcj'cial (lextrins; - 
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CHAPTKR XIX 


NATURAL DYESTUFFS 

Of the large number of jiatural coloiTring-rnaUcrs still used 
in the various dyeing industries only logwood and fustic are 
of any importance for the jHirposcs of leather dyeing. 

Logwood (Cainpcachy).—The greater part of the logwood 
now used is in the form of an extracf, wlftch is more con¬ 
venient and cleaner to use than the wood itself. 

Such extracts are sold under various names such as 
Hajmatine, Haematine crystals, etc. 

A good*logwood extract has a deep reddish black colour 
and is, as a rule, very free from extraneous matter. An aqueous 
solution gives h violet red colour with Naf)ll and a purple 
black with FeaChi. Alum gives a very rich plum colour, which 
develops somewhat slowly. * 

Moisture.—Solid logwood exiract contains abosit 10-12 
per cent, of moisture, which is estimated in the usual way by 
drying a known amount in the steam oven. 

Ash.—About 2 per cent, of ash is present in dry extracts, 
of which, according to Savini,' 25 per cent, k potash. ’If more 
than this amount of ash is present, coupler^ with an excessive- 
quantity of potash, it is probable that tit^material has been 
adulterated with molasses. . * 

N 

The alkalinity of the ash corresponds to 60-71 c.cs. of 

acid per 100 gms. of extract (Savini). 

Adultersition with Chestnut Exti-act.—Houzeau’s method* 
for the detection of chestnut extract is as foljows: 1-2 gm^ 
of the sample is dried at JcXf C. and the residue extracted 
with pure dry ether. The etheral solution is evaporated to 
dryness in a weighed flask and the residue dii^f and weighed. 
The insoluble matter js then extracted with absolute alcohol 
and the' alcoholic solution evaporated to dryness and the 
residue dried and weighed. . * * 

Geniiitie logwood extract contains about 1»7 per cent, of 
ether soluble substances and 12-14‘per ^cent. of alcohol 
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solubles. The presence,of chestnut extract diminishes the 
ctheral extract apd increases the alcohol soluble majtter. 

Nitrogen.— Dry logwood extract contains Only small 
amount of nitrogenous matter, the percentage of nitrogen 
being about i per cent. 

Dyeing Trial.—In order to arrive at a more definite opinion 
as regards a sample of logwood extract for the leather trade, 
a dye trial should be made on wool. 

.Wool Trial.—A good quality fat-free white vvool is boiled 
with water for a short time to wash out any dressing, etc., 
and then mordanted with ,potassium bi-chromate. The 
mordanted wool is d)’eil with a definite amount of the extract 
to be tested. A comparative trial should be made at the 
same time, using an extract of known purity. I'or laboratory 
experiments, the following quantities will be (ound con¬ 
venient :— 

Wool. • • 5 

Potassium bichromate (I 5 cxs. of 
a I percent, soln.) . . . . or; gm. 

Water. 300 c.cs. 

The bichromate is dissolved in water and diluted to .about 
300 c.cs. This solution is heated, the wool entered, and the 
whole heated to the boil for about three-quarters of an hour, 
at the c.nd of which time the vvool is taken out, rinsed and 


dyed in the following bath :— 

Logwood extract. .1 gm. 

Water.300 c.cs. 


The wool is dyed for three-quarters of an hour at too C. 
and then washed t ut in warm water and dried. A good extract 
vyill give a black sliudc. It is better to work two trials, one 
as above and" another using only half the amount of e.xtract. 
The shades obtained, compared with those fi'om an extract of 
known quality (and one which is known to give good results 
under factory conditions), widl, as a rule, give all the informa¬ 
tion desired. 

Logwood eytract, also, has certain tanning properties, and 
an anmysis of a liquid extract made by the American 
method for the examination of tanning materials gave the 


following figUB^s :— - 

Tannin . . . : . . 23’90 

• Non tann.ins.2079 

Insolubles.074 

Moisture , .'. 55''7 
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Fustic Extract.—Fu.stic extract rjay be examined on lines 
similar to those given for logwood extract. 

Fu.stic'is freqnentSy treated with zinc .salts. These can be 
detected in the ash by extracting with HNO,; and testing for 
zinc by the usual qualftative tests. 

Turmeric may al.so be added.* I'his may be detected by 
a dye trial. A skein of fat-free wool is dj’cd in a .solution of 
the extract jfir half an hour at the boil and then taken jiut 
and riii.sed. If the wool is dyed, turmeric, or perhaps a cjal 
tar colour, is present. f’ure'’fustic does not d)-c unmord.mtcd 
wool. If alum is present in the,extract the wool will be dyed 
as it will act as a mordant,,so that beroft.- testing for tiiimenc 
the pre.sence or not of alum .should be ascert.iined by an 
examination of the ash. 


kffl'.KKNns 

/Ij/f/. Ji {'him I/';''.', 1017. I’. 2(}. 
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COAL TART dyes 

Coal tar dyes are now used to a very lar5,fe extent for the 
dyeing and staining of leather, and Of course it is of importance 
that dyes used for these purposes shouki bok of a uniform , 
standard quality. In this respect, however, the standard 
products'now being put on the market by Rriti.sh dytstuff 
manufacturers are very uniform as regards tinctorial i)roperties, 
and provided’that a compariftivc dye trial is m.rde on each 
delivery to make sure that it is up to stamlard, there is very 
little else to be done in the way of examination. 

In the examination of these colours, the Lovibond tinto¬ 
meter will be found very convenient for rapid testii^r^ and if 
a record of tintometer readings be kept of each saraple.it will 
indicate any great change in colour.’ It is essential, of course, 
to examine solutions of the same strength. As an e.tample, 
the present author gives tintometer readings of different 
makes of nigrosine. 0'5 gm. of the sample \yas dissolved in 
distilled water and the solution made up ly 500 c.cs. in a • 
graduated flask. 20 c.cs. of this solution wjt further diluted 
to 500 c.cs. and the colour as measured by the tintometer* 
recorded. 




1 kcd. 

' "iellyW. 1 

• 

J:luL, 

• 





Sumiflc I . 

• 

1 ro 

o‘.S 

3 ^ 

Sample 2 . 


I’O « 

O'O 

4 *>' 

Sample 3 . 


; o's 

O’O 

J'l' 

Sample 4 . 


0'4 

02 

3*4 

.• 


It is mdntioned in passing that all the above samples were 
of different make. * • 

Dye Trials—i. Direct Cotton Colours .—A number of direct 
cotton colours are now being used for the dyejng of chrome 
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tanned leather, so that it is advisable to test these dyes on 
this type of leather. 

A piece of chrome tanned calf weighing 10 gms. is soaked 
in water at about 60 C. until it becomes fairly evenly soaked. 
It is not possible to \vet back chrome leather completely once 
it has bfcen dried out, but half an hour at 60 C. will lender the 
leather suitable for the trial 

< The wet leather is drained for a snort time'Viid then dyed 
with 0‘l gm. of the dyestuff disiolvod in about 500 c.cs. of 
water. An addition of 2-3 gms. of sodium sulphate is made 
to the dyebath, and, dyeing'carried out at a temperature of 
60 C. for tliree-quarters of an hdur. In doing a number of 
trials at the same time, the beakers containing the dye 
solutions are placed in a water bath which is heated to the 
required temperature. 

After dyeing, the leather is taken out of the dye solution, 
washed in warm water and then dried out. 

The quantities of dye, etc., used correspond on a practical 
scale to I per cent, dyestuff and'20-30 per cent.< Glauber salt. 

The addition of this salt is necessary in order to aid the 
deposition of the dyestuff in an even ntannwr on the leather. 
In some cases, such a large amount of Glauber salt will not 
be required, while there are some instances where dyeing 
proceeds .satisfactorily without it. These facts can be ascer¬ 
tained by experiment. 

2. j!d(/ Dyestuffs. In dyeing with acid colours the only 
addition to the dye .solution is a small quantity of an acid, 
which is required to liberate the colour acid. 

Comparative trials are best done on skiver, i.c. the grain 
half of a split sheep skin tanned with sumach. 

, A piece of the skiver weighing about 10 gms. is wetted 
back by seJaking in water at a temperature of 45° C. for 10 
minutes. It is then slicked out with a glass slicker to remove 
superfluous water. 01 gm. of the dye is dissolved in a little 
warm water (boiling if necessary) and added to about 3CX) c.cs. 
of water at 45° C. i c.c. of 10 per cent. I LSOi is then added 
and t)ie lea.tljer introduced and dyed for' three-quarters of an 
hour. The experiment is best made in a bottle which can be 
tightly corked and shaken in a mechanical shaker at a slow, 
rate. This knitates, to a certain extent, the drum or paddle 
method of dyeing which is gradur.lly becoming the most 
popular process. After dyeing, the leather is washed in 
warm water, slicked out and pinned flat 011 a board to dry. 

If the siiade obtained is too light, the trial is repeated, 
using 0'2 gm. ,of dye. 



'coal tar 1.)'/ks’ lyi 

^.•/.lasic Lolours .—In testing ba»ic colours it will be found 
necessary, to fix the tannin in tlie leather .by a preliminary 
mordanting. For this purpose tartar emetic (Antimony 
potassium tartrate) can be used. A piece of skiver weighing 
.about 10 gms. is wetted back in warm water for ;o niinuRs. 
and tijen .slicked out. It is then mordanted in a bath con¬ 
taining o’5 gm. of tartar emetic and 2 gms. of coimiKm salt 
dissolved in*i^ conveniefit quantity of water, e.g. 300-400 «.cs. 
The leather is mordantpd fgr hall an hour at 45 at the end 
of which time it is taken out and rinsed in water ar.d allowed 
to drain. » 

The dyebath is preparod using C)'l gm. of the dye sample 
and enough acetic acid to ncutrali.se the hardnes-- of the water 
u.scd with a slight excess to lea,vc the bath fainti)- acid to 
litmus paper. The leather is then dyed jn this bath for three- 
quarters of an hour at a tcmpeiaturc of 45 C.,V ashed in warnf 
water, flicked out, and pinned on a board to di) Tlie. actual 
dyeing may be done either by suspension, i.c. the leather 
hung on t'4'0 small coppej" hooks and suspended in the 
dyebath from a glass I'od or by gentle shaking in a mechanidal 
.shaker. ^ 

In the above trials the question ol price of the d)'e is not 
taken into consideration and the results obtained from a 
number of trials of say different make of the samd dye only 
indicate the shade irrespective oil cost. I'urther detaiks on 
the method of conducting dyeing expeiin,'nts .ne,given in 
Lamb’s treatise on "Leather Diessing." ' 

The quantity of dye used in the triai.s will vary to a 
certain extent according to the .sample, but*such dctfrils can 
be altered according to the wish of the opeiftor. It is always 
best to calculate the weight of tlye us«cron the weight ol 
leather taken, as such gives information of direct practical value. 

The fastness to light of the shade is of importance, and a 
test on this point should be made when new makes of dye 
are being examined. A piece of, the leather dy'cd as in the 
above trials, is placed with the grain side uppermost in an • 
ordinary photographic printing frame an<l e.x^osed Ud light. 
The rate of fading can be ndted. Lamb (loc. at.) has made 
, a large number of tests on this point ana his results should 
be consulted. •» , ' 

Sistittctioii between and Basic Dyes.—A,dilutc solution 
of tamlin containing a little sodium acetate is added to a 
weak solution of the dyestuflf. Ilasic cc^otirs give a precipi¬ 
tate, while *in the case of acid colours, the solution remains 
quite clear. 
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Mixtures. --Mixtures of two or more colours niiiy be 
detected as follow?:—i. A little of the colour is blown from 
a spatula on to a sheet of wet filter paper held about a foot 
away. The dye particles will settle on the paper and form 
coloured spots which will correspond to the colour of the 
different dyes pre.sent. 

2. A small (juantity of the dye is sprinkled on to the 
surfjice of a dish of alcohol. Witu mixture? *> streaks of 
varjpus colours will be formed. 

3. Some of the dye is sprinkled on to concentrated 
sulphuric acid and the various.colourcd streaks noted. 

4. A few strips of filter papertare .suspended in a dilute 
solution of the dyestuff so that their lower ends just dip into 
the solution. In the case^ of mi-xtures different coloured 
zones will be produced on the filler papers. 

As ret;ards t.ic identification of a particular dye.stuff, such 
standard works as Green’s^ should be consulted. 

For the valuation of many coal tar dyes, use may be 
made of the reducint,^ properties, of litanous chVi'ride. Full 
details as to the method will be found in the numerous* 
papers published by Knecht and llibbert in, the Journal oj 
Society of Dyers- and Colon lists. These have now been 
published in the more convenient form of a monograph.^ 

KEI;'KRS:NCE.S 

‘ “ l.cuLher Diessing,” 2ik1 edition, 1909. 

' “ The‘Analysis of DytMuH’s,” J915. 

“ Now Reduction in Volumetric Anal)!>is,” ic-issuc, 1918. 
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